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In the worldwide knowledge-based economy, intellectual property (IP) is recognised as a key 
business asset. In the digital economy, whether for large corporates, SMEs or start-ups, it is 
not uncommon that innovative technologies, devices (products) and services are built from a 
complex set of IP. As organisations increasingly employ open innovation processes, IP is likely 
to not only result from internal R&D, but also from external sources, such as R&D partners, 
complementors and even competitors. Building and maintaining IP-based competitive 
advantage then rests on the effective acquisition (internal and external), exploitation and 
enforcement of IP. When having to manage complex IP portfolios and actor relations, an IP 
strategy is useful to provide guidance to decision makers. While business executives often 
express the need for better IP management tools and IP strategy formulation approaches, the 
corresponding literature is surprisingly scarce.  
In this thesis, a roadmapping-based approach is proposed for IP strategy formulation. While 
roadmapping is a widely adopted approach for strategy formulation at all firm levels, it has 
hardly been discussed in the IP management literature. Therefore, based on the strategic 
roadmapping approach, the IP roadmapping framework and the practical process model were 
developed for especially IP strategy formulation. The proposed IP strategy formulation 
approach integrates different strategy levels, provides clear visibility and facilitates 
communication and consensus among stakeholders in order to increase the prospects for better 
decision-making. 
The IP strategy formulation process is business centric, starting with an identification of 
business strategy objectives that can be supported by the means of IP, for instance, the creating 
of entry barriers and minimisation of the threats from substitutes. Throughout the process, these 
IP objectives are gradually translated into specific IP actions. The roadmapping approach then 
allows to align the timing and sequencing of these IP actions in support of the organisation’s 
business objectives. The sequence of the IP actions can then be synthesised into a coherent IP 
strategy. 
The roadmapping-based IP strategy formulation approach was developed using a procedural 
action research approach. The prototype has been developed based on literature review and 20 
interviews in total with IP or roadmapping experts, and then the approach has been tested and 
	 iii 
refined through three action research cycles based on 12 interviews with 17 IP practitioners 
and roadmapping experts, and 14 roadmapping workshops involving IP managers, innovation 
experts and business executives of large international companies, SMEs and start-ups. 
Accordingly, this research contributes to both practice and theory. It not only provides a novel 
roadmapping approach which enables and facilitates structured conversations among 
executives, innovation, technology and IP experts, who often find it difficult to engage in 
conversations about IP decision making, but also contributes to the IP management literature 
in which there is a paucity of studies on IP strategy formulation in practice. It also contributes 
to the roadmapping literature proposing a novel use case for this widely adopted strategy 
formulation approach.  Additionally, this research also contributes to the strategic management 
literature with elaborations on the concepts of IP strategy and strategic alignment.  
The next stage for this research will be disseminating the tool widely and evaluating its 
commercialisation value for different purposes. This is going to be completed through close 
collaboration with IfM ECS and one independent technical consulting firm specialising in 
matters relating to IP. In addition, to help equip entrepreneurs with the tools they need for IP 
strategy formulation, the materials developed through this research will be made available 
online for downloading. The hope is that the materials can enable companies to conduct IP 
strategy formulation exercises by themselves, but also that this openly accessible material will 
be picked up by entrepreneurship teaching programmes. By spreading good practice on IP 
strategy formulation, it is expected that the toolkit can help companies to overcome some of 
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Chapter 1 – Introduction 
1.1 Research background 
Due to the ongoing global transition to a knowledge-based economy, intangible assets have 
replaced traditional tangible assets as the main source to produce value for companies. 
According to one informed estimate from a recent study, between 70 percent and 90 percent of 
the Fortune 100’s total market capitalisation was represented by intangible assets including 
different intellectual property (IP)1 assets (Ocean Tomo, 2017). In this emerging business 
environment, the ownership of critical pieces of IP could be an important strategic battleground 
(Granstrand, 2000). For example, it is especially important to secure critical patents for 
technology-based companies2. Therefore, it is understandable that one would expect IP to be a 
top priority for senior management (Carson, 2008; Reitzig, 2004). However, with the exception 
of some companies, it is still common for many companies that their IP assets remain poorly 
managed. For instance, many companies still focus their IP strategy only on specific 
intellectual property rights (IPRs) such as obtaining patents in order to prevent rivals from 
offering customers a similar product and thereby raising prices for higher profit, and works are 
thus delegated to lower levels in the corporate hierarchy as legal issues (Fisher and Oberholzer-
Gee, 2013). In addition, Torrisi et al. (2016) carried out a study showing a substantial share of 
patents is neither used internally nor for market transactions, which confirms the inefficiency 
in the management of IP.  
Based on existing academic and practice literatures, there are at least two important reasons 
identified to explain the abovementioned inefficiency problem. Firstly, the concept of IP 
strategy has not yet been clearly defined (Tanaka, 2013). Bucknell (2012) argued that the 
1 In this thesis, the spectrum of IP comprises two segments as defined by Poltorak and Lerner (2011): well-defined 
classical or statutory assets such as patents, trademarks, copyrights and other intellectual property rights (IPRs), 
and less-definite contractual or common-law assets such as know-how, trade secrets and confidential disclosure 
agreements.  
2 The technology-based companies refer to the ones that use scientific and technological knowledge to provide 
technological products or services, such as microelectronics and biotechnology. These companies usually use 
patents to protect their technologies. In this thesis, while patents are the focus for the technology-based companies, 
the other IP assets are also important for a comprehensive IP strategy. 
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inability to properly articulate the meaning of IP strategy would thwart the ability of 
practitioners to embed it into corporate agenda where it belongs. Secondly3, IP strategy is not 
aligned with top-level strategies (e.g. business strategy) for many companies (Carson, 2008; 
Fisher and Oberholzer-Gee, 2013; Lynskey, 2009; Reitzig, 2007; Tanaka, 2013). It has been 
discussed in many studies that the alignment between business and IP strategies is essential for 
companies to fully take advantage of their IP to enhance their perceived value. In these studies, 
several frameworks have been proposed to formulate IP strategies for this purpose. For 
example, Reitzig (2007) classified IP strategy into three domains which encompass the “IP 
value chain” from IP generation to enforcement, cutting across all strategy levels including the 
corporate, business and functional; Fisher and Oberholzer-Gee (2013) designed a map which 
classified and listed different options from which companies can choose to extract value from 
their IP assets; and Tanaka (2013) proposed an IP strategy menu which provides IP strategy 
selection guidance for different-sized companies under different circumstances.  
Additionally, in order to ensure the strategic alignment is achieved, processes to formulate and 
implement a business-aligned IP strategy will be required (Story, 2010). However, although 
business executives have also expressed the need4 for the processes and better IP management 
tools, the corresponding literature is surprisingly scarce. Therefore, this thesis focuses on 
developing a framework and a practical process model (which are further developed into the 
business tool) to facilitate close coordination between different company levels and across 
different functions.  
In this regard, roadmapping is proposed to be used as a particularly useful approach for 
formulating business-aligned IP strategies. Roadmapping is a widely used management 
techniques providing a structured approach to innovation and strategy (Phaal and Muller, 2009). 
It is increasingly being applied in industry due to its ability to deliver communication and 
consensus, and integrate knowledge from decision stakeholders to provide useful insights 
(Ilevbare et al., 2014; Petrick and Echols, 2004). However, although studies of roadmapping 
are abundant in the literature, there is no evidence that roadmapping has been adopted to 
support the formulation of IP strategy. Therefore, more research is needed to develop a 
                                                
3 Although the two reasons have been discussed separately, they are actually interdependent. According to Story 
(2010), most companies he worked with had no definition of their IP strategy, and it was usually treated as a legal 
strategy to file and obtain patents in the appropriate countries. Therefore, almost all personnel he interviewed had 
never seen an IP strategy to align with the business strategy. 
4 Multiple interviewees participating in the definition stage clearly expressed the need for better IP management 
tools and IP strategy formulation processes (see details in Chapter 3). 
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systematic process of organising and managing roadmapping exercises, which can effectively 
integrate perceptions among various stakeholders in order to increase the prospect for better 
decision-making in support of formulating IP strategies.  
1.2 Research aims and objectives 
This research aims to meet the academic and industrial needs, as identified above, for:  
• A better understanding of business-aligned IP strategy to support business strategy for 
it to create and sustain value for companies, and  
• Guidance to help companies formulate and implement a business-aligned IP strategy.  
To meet these aims, the following research objectives were drawn up and addressed:  
• To provide a theoretical understanding of concepts including IP strategy and strategic 
alignment; 
• To develop a framework that identifies and captures the components of the business-
aligned IP strategy; 
• To propose a practical process model that incorporates the components identified from 
the framework; 
• To develop and refine the framework and process model based on the views of relevant 
experts and test it for robustness using in-company cases.  
1.3 Research approach 
The overall research was approached following the business tool development process 
proposed by Ilevbare et al. (2016), which is grounded in procedural action research (PAR) 
pioneered by Platts (1993). There were five main stages in this research: definition, design, 
development, testing and refinement. In the definition stage, the purpose and scope of the tool 
were verified based on 10 interviews with business executives, IP practitioners and 
roadmapping experts. In the design & development stage, input from literature and practice, 
which included the use of archival analysis, and 10 interviews with IP practitioners and 
roadmapping experts were combined to develop the preliminary framework which can be used 
to identify key components of IP strategies, and the process model for using the framework. In 
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the testing & refinement stage, the tool was tested and refined through three assessment cycles 
based on 12 interviews with IP practitioners and roadmapping experts, and 14 roadmapping 
workshops involving IP managers, innovation experts and business executives of large 
international companies, SMEs and start-ups.  
1.4 Structure of the thesis 
The remainder of this thesis is organised into seven chapters, as shown in Figure 1.1.  
Chapter 2 provides an important foundation for the research through a review of the relevant 
literature. The chapter presents reviews of literature and practice for both IP and strategy in 
order to understand how they work in combination. The components of the IP strategy and its 
formulation process are discussed and used as the foundation for the IP strategy formulation 
framework and process model proposed in Chapter 4 and Chapter 5 respectively.  
Chapter 3 discusses the research methodology applied to meet the research objectives. It 
describes the stages and justifies the research methods.  
Chapter 4 focuses on the development of the preliminary framework (IP roadmapping 
framework) based on the input from the IP strategy literature reviewed in Chapter 2 and the 
relevant academic and practice literature on roadmapping frameworks.  
Chapter 5 presents the process model for using the framework developed in Chapter 4. This 
systematic process model is built based on the input from literatures on the IP strategy 
formulation process (Chapter 2), the roadmapping process reviewed in this chapter, and 
interviews with IP practitioners and roadmapping experts. 
Chapter 6 reports the testing and refining of the preliminary framework and process model, 
using the expert appraisals and in-company cases. Through the three action research cycles, 
the framework and the process model are developed into the management tool, and further 
improved into the final management toolkit for IP strategy formulation. 
Chapter 7 presents and discusses the research findings, drawing out both theoretical and 
practical contributions. It also discusses the research limitations, pointing out areas for further 

















Chapter 2 – Literature review 
As aforementioned in the last chapter, there is a lack of clarity about what is meant by IP 
strategy, although the term has been frequently used. For some people, it means different tactics 
to manage IPRs with detailed attention to licensing, filing and litigation strategies; for others, 
the term can refer to a general business strategy that uses IPRs to manage technologies 
(Pitkethly, 2007). In order to understand the relevance and implications of the term, this chapter 
presents reviews of literature and practice for both IP and strategy in order to understand how 
they work in combination. This chapter will be used as a foundation for the IP strategy 
formulation framework and process model proposed in this thesis. 
Section 2.1 focuses on the literature on strategy, and includes two main aspects: components 
of a strategy and strategy formulation process. In the first aspect, six components will be 
introduced individually based on different strategy concepts from different schools. In the 
second aspect, the systematic process for strategy formulation will be discussed involving the 
elements identified in the first aspect. This section provides the foundation for understanding 
and introducing our own IP strategy definition for this thesis. 
Section 2.2 focuses on the literature on IP. Following the structure of Section 2.1, this section 
also has two main aspects. The first aspect introduces different elements forming an IP strategy. 
The second aspect reviews existing approaches for IP strategy formulation. 
Section 2.3 then provides the working-definition of IP strategy which were then modified 
through case studies conducted for this research with empirically verified versions then 
presented in chapter 7. In addition, this section also exposes the gap in theory and practice for 




2.1 An overview of strategy 
2.1.1 Brief history of strategy 
Strategy is a complex concept with a long history across different disciplines and concerned 
with wide-ranging issues, questions and problems, and is therefore seen as an anomaly by many 
academics (Platts, 1993). According to Aurik et al. (2014), the history of strategy can be 
classified into three main periods. In the early days, strategy was initially a military concept. 
Its origins can be traced back to The Art of War, written in 400 B.C. by the Chinese militarist 
Sun Tzu, which was believed to be the first book about strategy covering all aspects of waging 
war and providing abundant strategic and philosophical advice still being used as a source of 
inspiration for politicians and business leaders.  
After this very early period, strategy became a business concept through the 1800s which 
focused on creating exclusivity and monopolies. One of the most famous examples is the 
Standard Oil Company which was introduced and studied in many books (e.g. Chandler, 1962; 
Tarbell, 1904). The company and its subsidiaries successfully controlled more than 90 percent 
of North American refinery capacity. Standard Oil then started increasing productivity and 
eventually defeated all its rivals by selling products at a profit for prices below the production 
costs of its competitors during 1900 to 1968, and this led to the focus on industrial proficiency 
strategies during the period.  
Then, strategy came into the third period, from 1960 to the mid-1990s, which was described as 
the its heydays. During this period, strategy became a proper discipline, and many excellent 
concepts emerged. For example, Henderson (1970) came up with the growth-share matrix 
which was famous by its quadrant names: cash cows, dogs, stars, and question marks. Porter 
(1985) expanded the competitiveness concept, and created the Five Forces Model and the value 
chain model to help companies formulate more powerful strategies. Followed Porter’s work, 
many books were published highlighting the importance of gaining competitive advantages 
(e.g. Collis and Montgomery, 1995; Prahalad and Hamel, 1990). In the second half of this 
period, strategy became more about organisational change and strategies were more about 
closing gaps between what the organisations needed to do and what they were able to do (e.g. 
Kaplan and Norton, 1996; Kotter, 1996; Mintzberg, 1983; Schein, 1985). By the late 1990s, 
the strategic revolution arrived because of the internet, and, since then, strategy has become 
even more complex and even the professionals are now somewhat overwhelmed.  
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In this chapter, the literature of strategy is reviewed from a broad perspective and then focusing 
on IP topics. Based on the literature review, the working-definition of IP strategy is provided 
as a foundation for the IP strategy formulation framework and process model developed in 
Chapter 4 and Chapter 5 respectively. 
2.1.2 Concepts and components of strategy 
There are almost as many different definitions of strategy as the number of writers on this topic 
and two main reasons have been suggested for the lack of consensus (Heath, 2005): firstly, 
strategy is a multi-disciplinary concept; and, secondly, it is situational and will consequently 
tend to vary by industry. One of the common and widely applicable definitions from a business 
perspective is provided by Chandler (1962:13) :  
Strategy can be defined as “the determination of the basic long-term goals and 
objectives of an enterprise, and the adoption of courses of action and the allocation of 
resources necessary for the carrying out of these goals”. 
It is clear from this definition that the processes used to formulate strategy and the concept 
itself are not differentiated. Different from Chandler’s definition, Andrews et al. (1965) and 
Ansoff (1965) treated the concept of strategy and its formulation process as two dimensions, 
and focused explicitly and exclusively on each of these dimensions. In Ansoff’s book, strategy 
was viewed as the “common thread”, which possesses four components: (1) a product-market 
scope (the products and markets the company was in), (2) a growth vector (the products and 
markets the company plans to be in in the future), (3) competitive advantage (particular 
properties of individual product-markets proving the company with a stronger competitive 
position), and (4) synergy (a measure of joint effects).  
Since Andrews and Ansoff presented their concepts of strategy and models of the strategy 
formulation process, numerous other authors have written on the topic, including Newman and 
Logan (1971) and Uyterhoeven et al. (1973) who also provided different elements for strategy 
concept. In this section, the literature of strategy will also be reviewed in two separate parts: 
components and formulation process. 
 
 9 
Based on different views of the strategy concept, Hofer and Schende (1978:26) specified five 
elements 5  for this concept which “can be found in every strategy, good or bad, at any 
organisational level”. These are: (1) the basic goals and objectives of an organisation, (2) scope 
(the extent of the organisation’s present and planned interactions with its environment, which 
can be seen as the combination of product-market scope and growth vector in Ansoff’s work), 
(3) resource deployments (the level and patterns of the organisation’s past and present 
resources and skill deployments for achieving its goals and objectives), (4) competitive 
advantages (the unique positions an organisation develops through its pattern of resource 
deployments and/or scope decisions), and (5) synergy (the joint effect sought from the 
organisation’s resource deployments and/or scope decisions). In the following paragraphs, 
these five components are presented in detail, with revision added as the sixth component, 
which was not included in Hofer and Schendel’s work but was recognised as an important 
component of a strategy from the literature.  
Goals and objectives  
The terms goal and objective are sometimes used synonymously and sometimes differentiated 
in the management literature. Since the elements of strategy used in this thesis follow those 
specified in Hofer and Schendel’s book, goal and objective are also viewed as two different 
concepts using the definitions which are provided in the book: goals are considered to be the 
ultimate, long-run, open-ended attributes or ends an organisation seeks, while objectives are 
viewed as the intermediate-term targets that are necessary but not sufficient for the satisfaction 
of goals. According to the definitions, goals are not achievable since there is no bounding. Thus, 
it is impossible to maximise profits as there are always some profitable options that were not 
pursued. If goals are defined as the ultimate attributes sought, there are two other relevant 
concepts which need to be discussed for longer-term targets: vision and mission. A vision 
statement describes the desired future position of an organisation, while a mission statement 
tends to describe in more detail what an organisation is trying to do in the future (Germeraad, 
2018). Therefore, goals reflect missions and visions, and mission and vision statements are 
                                                
5 In the literature on strategy, there is a disagreement among different academics over whether goal setting is part 
of the strategy formulation process. Hofer and Schendel (1978) considered goal setting and strategy formulation 
to be two distinct, although interrelated, processes. However, because goals and objectives are elements that can 
be found in every strategy, we will combine goal setting with the original four elements specified by Hofer and 
Schendel in this thesis. 
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combined to define objectives and the organisation’s approach to reach them.  
In reality, most organisations have multiple objectives such as pursuit of profit and increasing 
shareholder value. Table 2.1 presents a sample set of objectives for a business. Once an 
organisation has decided on the various corporate objectives it would like to accomplish, some 
other steps are also necessary to guarantee their accuracy (Hofer and Schende, 1978; Richard, 
1978). Firstly, it is necessary to check whether the objectives that have been selected conflict 
with each other. Secondly, the revised objectives should be ranked in some way so that 
priorities for action are established. Thirdly, each of the revised objectives must be broken 
down into sub-objectives that are applicable to the different businesses in which the company 
competes. Finally, this set of corporate and business objectives must be factored within each 
business into the various functional and sub-functional area objectives that will be used to guide 
the organisation’s actions and activities.  
 
Table 2.1 Some typical business objectives (adapted from Hofer, 1976) 
 Targets and Timeframe 





$ 100 mil 
X units 
120 mil 
1.10 X units 
140 mil 
1.20 X units 
































Equal or better 
than competition 
Equal or better 
than competition 








< 5% turnover 
$ 3.70/hour 
< 4% turnover 
$ 4.00/hour 






$ 10 mil 
$ 100,000 
$ 12 mil 
$ 120,000 




The second element to be discussed is scope. As mentioned above, an organisation’s scope 
defines the extent of its interactions with its environment in ways most relevant to the 
organisation. Viewed in this way, strategy becomes the mediating force between organisation 
and environment; that is, between internal and external context. Therefore, Mintzberg (1987) 
defined strategy as a “position”, and he used different disciplinary terms to explain this position: 
a “niche” in ecological terms; a place that generates rents in economic terms; or a product-
market domain where resources are concentrated in management terms.  
It seems clear that a business is created when products and markets are matched, but the 
relevant factors of both internal and external environments could be complex. The external 
environment consists of all factors existing outside an organisation which have significant 
impacts on the organisation’s growth and survival, such as technological, economic, social and 
political factors (Lynch, 2006; Porter, 1980). Organisations cannot control these factors. 
Instead, they must understand how the external environment changes and correspondingly 
impacts the target market. One of the most commonly used methods for analysing external 
environments is the Five Forces Model which was developed by Porter (1985). The method 
describes five competitive forces to help organisations determine the attractiveness of an 
industry and the potential to earn above-average returns. These forces are the threat of new 
entrants, bargaining power of suppliers, bargaining power of buyers, threat of substitutes and 
rivalry among competing companies, as shown in Figure 2.1. The figure also highlights all the 
elements of industry structure that may drive competition in an industry. The five forces and 
relevant elements may not be equally important in different industries, but generally an industry 
will be unattractive with few chances for companies to achieve a competitive position if entry 
barriers are low, buyers and suppliers have strong bargaining power, rivalry among competitors 
is intense, or strong competitive threat of product substitutes exists (Grimm et al., 2006; Hitt 
et al., 2007). 
The organisations may focus on external environment analysis if they use their current products 
to match the target market, but they may also focus on the internal environment if positioning 
themselves differently in the product-market domain (e.g. product development or 
diversification, as shown in Figure 2.2). The internal environment contains factors that have an 
influence on an organisation’s resources, and this will be discussed in more detail in the next 
sub-sections. In order to attain a match between external and internal environment, the famous 
 12 
SWOT analysis is frequently used. This method can help organisations to uncover potential 
opportunities, identify internal competences they have compared to competitors, and recognise 
external threats and internal weaknesses which should be minimised. Table 2.2 and Table 2.3 
show some typical guidelines for both external and internal analyses.  
 




Figure 2.2 Product and market positioning (adapted from D’Aveni, 2007) 
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Table 2.2 External environment variables checklist (adapted from Power et al., 1986) 
Societal Changes  § Changing customer preferences – Impacting product demand or 
design  




§ New legislation – Impacting product costs  
§ New enforcement priorities – Impacting investments, products, 
demand  
Economic Changes  § Interest rates – Impacting expansion, debt costs  
§ Exchange rates – Impacting domestic and overseas demand, 
profits  
§ Real personal income changes – Impacting demand  
Competitive Changes  § Adoption of new technologies – Impacting cost position, product 
quality  
§ New competitors – Impacting prices, market share, contribution 
margin  
§ Price changes – Impacting market share, contribution margin  
§ New products – Impacting demand, advertising expenditures  
Supplier Changes  § Changes in input costs – Impacting prices, demand, contribution 
margin  
§ Supply changes – Impacting production processes, investment 
requirements  
§ Changes in number of suppliers – Impacting costs, availability  
Market Changes  § New uses of products – Impacting demand, capacity utilisation 
§ New markets – Impacting distribution channels, demand, capacity 
utilisation  














Table 2.3 Internal environment variables checklist (adapted from Power et al., 1986) 
Marketing  § Product quality
§ Number of product lines 
§ Product differentiation 
§ Market share
§ Pricing policies 
§ Distribution channels 
§ Promotional programmes 
§ Customer service 
§ Marketing research 
§ Advertising
§ Sales force 
Research and Development   
 
§ Product R&D capabilities  
§ Process R&D capabilities 
§ Pilot plant capabilities  




§ Speed and responsiveness 
§ Quality of current information  
§ Expandability  
§ User-oriented system  
Management Team   
 
§ Skills 
§ Value congruence   
§ Team spirit  
§ Experience 
§ Coordination of effort  
Operations  
 
§ Control of raw materials  
§ Production capacity  
§ Production cost structure  
§ Facilities and equipment  
§ Inventory control 
§ Quality control 
§ Energy efficiency  
Finance  
 
§ Financial leverage  
§ Operating leverage  
§ Balance sheet ratios  
§ Stockholder relations  
§ Tax situation  
Human Resources  
 
§ Employee capabilities  
§ Personnel systems  
§ Employee turnover  
§ Employee morale  





Resource deployments  
According to the resource-based view, the resources of an organisation are the fundamental 
determinant of competitive advantage and performance. The view can be traced back to the 
work of Penrose (1959), who also shaped the initial theory. The theory was then further 
developed over the years (e.g. Barney, 1991; Barney and Arikan, 2017; Helfat and Peteraf, 
2003; Lado et al., 2006; Mahoney and Pandian, 1992; Wernerfelt, 1984), and has become the 
dominant strategy perspective in recent years. The resource-based view links to competence 
and capability, which are important to an organisation’s strategy and influence its ability to 
react to market changes. It is also the foundation which underpins the organisation’s dynamic 
capabilities, i.e. specific competences or resources which can be exploited to address changing 
environments (Teece et al., 1997). 
In this thesis, resources include all assets, capabilities, organisational processes, company 
attributes, information, knowledge, etc. controlled by a company that enable the company to 
conceive of and implement strategies that improve its efficiency and effectiveness (Barney, 
1991). Table 2.4 shows a list of different types of resources available to organisations and their 
characteristics. Grimm et al. (2006) contend that resources have no special value beyond their 
cost of acquisition or development, except in action or how they are used. Thus, the acquisition 
and deployment of resources (sometimes referred to as the organisation’s distinctive 
competence), which leads to company heterogeneity, accounts for the generation of above-
normal economic rents (Oliver, 1997).  
However, whether resource deployment results in enduring company difference will depend 
on factor market imperfections6 including barriers to acquisitions, imitation and substitution of 
key resources (Barney, 1991, 1986; Penrose, 1959; Schoemaker and Amit, 1994). The barriers 
are important to prevent competitors from obtaining or duplicating critical resources, and create 
unequal distributions of resources across competing companies (Barney, 1986; Dierickx and 
Cool, 1989). The resource market characteristics, in turn, shape resource characteristics and 
their rent potentials. The resource characteristics include whether resources are scarce, unique, 
inimitable, durable, idiosyncratic, non-tradeable, intangible and non-substitutable (Amit and 
Schoemaker, 1993; Barney, 1991; Mahoney and Pandian, 1992; Peteraf, 1993). 
                                                
6 Rent-generating resource traits develop not only from factor market imperfections but also from unique historical 
circumstances (e.g. a valuable physical location) and the accumulation of specialised capabilities (Barney, 1991), 
and these are not discussed in this thesis. 
 
Table 2.4 Classifying and analysing the company’s resources (adapted from Grant, 2002) 
Resource Relevant Characteristics Key Indicators 
Tangible resources:    
Financial resources  The company’s borrowing capacity and its internal funds 
generation determine its resilience and capacity for investment  
§ Debt/equity ratio 
§ Operating each flow/free cash flow 
§ Credit rating 
§ Market values of fixed assets 
§ Vintage of capital equipment 
§ Scale of plants 
§ Flexibility of fixed assets 
Physical resources  Physical resources constrain the company’s set of production 
possibilities and impact its cost position. Key characteristics 
include: 
§ The size, location, technical sophistication, and flexibility 
of plant and equipment 
§ Location and alternative uses for land and buildings 
§ Reserves of raw materials 
Intangible resources:   
Technological 
resources  
Intellectual property: patent portfolio, copyright, trade secrets  
Resources for innovation: research facilities, technical and 
scientific employees  
§ Number and significance of patents 
§ Revenue from licensing patents and copyrights 
§ R&D staff as a percentage of total employment 
§ Number and location of research facilities 
§ Brand recognition 
§ Brand equity 
§ Percent of repeat buying 
§ Objective measures of comparative product 
performance (e.g. Consumers’ Association ratings, 
J.D. Power ratings) 
§ Surveys of corporate reputation (e.g. Business 
Week) 
Reputation  Reputation with customers through the ownership of brands and 
trademarks; established relationships with customers; the reputation 
of the company’s products and services for quality and reliability  
The reputation of the company with suppliers (including 
component suppliers, banks and financiers, employees and potential 
employees), with government and government agencies, and with 
the community  
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Competitive advantage  
The most important target of an organisation’s strategy is to generate a competitive advantage. 
According to Porter (1985:3), competitive advantage  
“grows fundamentally out of the value a firm is able to create for its buyers that exceeds 
the firm’s cost of creating it. Value is what buyers are willing to pay, and superior value 
stems from offering lower prices than competitors for equivalent benefits or providing 
unique benefits that more than offset a higher price”.  
Therefore, the size of a company’s competitive advantage is the difference between the 
economic values the organisation and its rivals create, and there are two basic types of 
competitive advantages: cost leadership and differentiation.  
A company can gain competitive advantage if it has an edge on its competitors in providing 
products or services with lower costs. With the lower cost, the company will have the 
possibility to design, produce and market its products more efficiently, even though the 
products would be substitutable. This cost advantage will then provide the company with 
superior profits compared to its competitors (Scarborough et al., 2016). However, a company 
can also provide customers with superior and special value in the form of a product with special 
features and quality, or in the form of aftersales customer service. As a result of differentiation, 
the company can demand a higher price for its products or services, and it will earn higher 
profits due to differentiation, if its expenses stay comparable to the costs of its competitors 
(Porter, 1998). 
Based on Porter’s definition, competitive advantage seems to implicitly equate to superior 
performance (profitability). However, although most works in the literature use the same 
perspective, there are still some criticisms of this view. For instance, Ma (2000) provided an 
example that a government-sponsored near-monopoly company in certain industries could still 
enjoy high profits without either cost advantage or differentiation over its rivals. Therefore, the 
performance of a company can result from not only its establishment of competitive advantage7 
                                                
7  Ansoff (1965) argued that the properties of individual product/markets which will give the firm a strong 
competitive position. Other the other hand, Uyterhoeven et al. (1973) argued that competitive advantages stem 
from the ways that firms choose to apply their skills and resources to particular product/market segments. If using 
competitive advantage and superior performance as interchangeable constructs, competitive advantage should be 
defined as per Hofer and Schende (1978), who combined the two views and argued that competitive advantages 
can stem from either product/market positioning or unique resource deployment. 
 18 
but also the attractiveness of the industry in which the company is located (Grant, 1991). 
According to Grant, the two factors can still be linked to the resource position of the company. 
For example, the ability to establish a cost advantage may require scale-efficient plants, 
superior process technology, low-cost sources of raw materials, or access to low-wage labour; 
similarly, differentiation advantage may be conferred by brand, proprietary technology, or an 
extensive sales and service network. The summary of the relationship between resources and 
competitive advantage is shown in Figure 2.3.  
 
 
Figure 2.3 Resources as the basis for profitability (adapted from Grant, 1991) 
 
 
Competitive advantage cannot be well comprehended if the company is viewed as an entity. 
Instead, the two factors (cost advantage and differentiation) discussed above should be 
considered among different organisational functions that will influence the competitive 
advantage of a company. These functions will be used when the products or services are 
designed, produced, advertised and delivered to end customers. Porter (1985) proposed the 
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concept of value chain to explore closer different functions of the organisations and those 
functions’ mutual interactions. Figure 2.4 presents Porter’s modified value chain model with 
primary and supporting activities, which can be used to comprehend the potential sources for 
differentiation and understand the cost behaviour of an organisation.  
Primary activities consist of five different basic areas: inbound logistics, operations, outbound 
logistics, marketing and sales. These basic functions can be further divided into more specific 
functions. In detail, inbound logistics can contain material handling, inventory control, 
warehousing, and receiving and storing inputs used in production; operations can include 
activities dealing with converting inputs into the final product; outbound logistics can involve 
collecting and storing products, and physically distributing the final products to customers; 
marketing and sales concentrate on introducing products to customers, which can be achieved 
through advertising and launching marketing campaigns; and service may include deals with 
the aftersales service which aim to maintain or enhance the product’s value.  
Supporting activities will support the abovementioned primary activities and help improve 
their effectiveness and efficiency. Supporting activities can be divided into four main areas: 
procurement, technological development, human resource management and company 
infrastructure. Procurement includes activities concerning the sources for inputs, e.g. 
negotiating with material suppliers to reduce the costs or improve the quality of inputs. 
Technological development involves activities (e.g. using superior process technology) which 
will improve products and the overall process. Human resource management needs to deal with 
all activities of training, hiring and recruiting, and relevant issues such as employee motivation 
and expenses for different activities.  
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Figure 2.4 Porter’s value chain (Porter, 1985) 
 
Synergy  
Synergy refers to the degree to which the various resource deployments and interactions of the 
organisation with its environment reinforce or negate one another (Hofer and Schende, 1978). 
The synergies among various distinctive competence and product-market entries are thus the 
prime determinants of an organisation’s efficiency. In the literature, the term has many 
pseudonyms such as alignment (Henderson and Venkatraman, 1999; Kaplan and Norton, 2001), 
fit (Porter, 1996), or integration (Weill and Broadbent, 1998). The concept has been 
extensively discussed in the literature, and numerous prominent authors have contributed to 
developing the concept in organisational structure, environment, strategy, technology, culture 
and leadership (e.g. Avison et al., 2004; Beer et al., 2005; Chorn, 1991; Kaplan and Norton, 
2008, 1998, 1996; McLean, 2006). 
In order to better understand the joint effect, the concept of strategy hierarchies needs to be 
introduced. Just as there are hierarchies of objectives in the previous sub-section, so there are 
hierarchies of strategies. In general, there are three major levels of organisational strategy: 
corporate strategy, business strategy and functional area strategy. Figure 2.5 shows this three-
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level structure of strategy. Firstly, the corporate-level strategy 8  is more concerned with 
answering the question about what set of businesses the organisation should be in. Synergy at 
the corporate level is concerned with how the different businesses of the company can reinforce 
each other, because the corporate staff, financial resources or top management skills might 
need to be shared. Thus, synergy is more important for companies whose diversified businesses 
are related, but much less so for the conglomerates (Hofer and Schende, 1978). Secondly, at 
the business level, strategy focuses on how to compete in a particular industry or product-
market segment. Synergy at business level focuses on the integration of different functional 
area activities within a single business (e.g. different functions discussed for the value chain 
model). Thirdly, at the functional area level, the principal focus of strategy is about how to 
maximise resource productivity. Synergy at this level involves the coordination and integration 
of activities within a single function. It is clear that these three strategy levels should all fit 
together to realise coherence and consistency for any particular organisation if it is to be 
successful over the long run. In detail, this requires each level of the organisation to be 
constrained by each other level, which usually requires functional strategy to be constrained 
by business strategy and it, in turn, to be constrained by corporate strategy (Hofer and Schende, 
1978). 
The concept of synergy here can also be explained using the definition of Mintzberg (1987). 
Mintzberg provided another definition of strategy as a “perspective”. If the definition “position” 
discussed in the above sub-section locates the organisation in the external environment, 
“perspective” looks inside the organisation. This definition not only explains why organisations 
choose different product-market positions, as discussed previously (e.g. some organisations 
may prefer creating new technologies and exploiting new markets if they are aggressive 
pacesetters, but others may sit back in long-established markets and build protective shells if 
they perceive the world as set and stable), but also reveals the realm of the “collective mind”. 
A major issue in the study becomes how to read that collective mind and understand how 
                                                
8 In an organisation of any size or diversity, corporate strategy usually applies to the whole enterprise, while 
business strategy, which is less comprehensive, defines the choice of product or service and market of individual 
businesses within the firm. The corporate strategy overlaps with business strategy if there is only one single 
business of the firm. It is worth understanding different types of firms: first is the single business firm with 95 
percent or more of its revenues arising from a single business; second is the dominant business firm, diversified 
to some extent but still obtaining most of its revenues from a single business; third is the related business firm in 
which the diversification has been principally accomplished by relating new activities to old; fourth is the 
unrelated business firm which is diversified primarily without regard to relationships between new businesses and 
current activities, e.g. the conglomerate companies (Levin et al., 1987).  
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actions come to be exercised on a collective yet consistent basis (Mintzberg, 1987a). 
 
Figure 2.5 Levels of strategy (Wheel Wright, 1984) 
 
Revision  
In addition to all the components suggested above for a strategy, another component can be 
added based on the fact that any strategy needs to be updated with the environmental changes. 
The term revision is used in this thesis. According to Mintzberg (1987), a strategy can be a 
“plan” – some sort of consciously intended course of action to deal with a situation. Based on 
this perspective, strategies may be general or they can also be specific, and Mintzberg defined 
the specific strategy as a “ploy” which uses manoeuvre intended to outwit an opponent or 
competitor. However, if strategies can be intended (as general plans or specific ploys), they 
can also be realised. In other words, strategies can be unrealised or there might be emergent 
strategies which appear without preconception. Therefore, Mintzberg proposed another 
definition: strategy is a pattern – specifically, a pattern in a stream of actions. The relationship 
between the two main definitions can be found in Figure 2.6.  
The dynamics of strategy formulation can be used to explain the situation. According to Lynch 
(2006), organisations and strategies change continuously over time. They may alter as the 
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organisation’s own resources grow or decline (which he called resource-based change), and 
they may change as the environment shifts, sometimes in ways that are turbulent and 
unpredictable.  
All the components discussed for strategy in this section can also be linked to the five Ps (plan, 
ploy, pattern, position and perspective). The relationship9 between the five definitions is shown 
in Figure 2.7. As defined by Hedberg and Jönsson (1977:90), strategies, by which they mean 
“more or less well integrated sets of ideas and constructs”, are “the causes that mold streams 
of decisions into patterns”. Therefore, perspectives can be seen as a vision which guides the 
plans of the company, and these plans can change into patterns over time. Viewed in this way, 
the relationship can also be seen as a simplified formulation process implicitly, which will be 
discussed in detail in the next sub-section. 
 
 





                                                
9 There are another three relationships proposed by Mintzberg (1987) which are not discussed here. 
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Figure 2.7 Conventional hierarchy for five Ps (adapted from Mintzberg, 1987) 
 
 
2.1.3 Strategy formulation process 
The components of strategy have been discussed above, and the process of how to actually 
identify these components and form a strategy will now be discussed in this sub-section. If 
strategy is important for organisations, its formulation should be managed and not left to 
chance. In this regard, organisations need formalised, analytical processes for formulating 
explicit strategies. Hofer and Schende (1978) stated several reasons for the use of such 
procedures: (1) to aid in the formulation of organisational goals and objectives; (2) to aid in 
the identification of major strategic issues; (3) to assist in the allocation of discretionary 
resources; (4) to guide and integrate the diverse administrative and operating activities of the 
organisations; and (5) to assist in the development and training of future general managers. 
From the resource-based view, Grant (1991) proposed a five-stage process for strategy 
formulation: analysing the company’s resource base; appraising the company’s capabilities; 
analysing the profit-earning potential of the company’s resources and capabilities; selecting a 
strategy; and extending and upgrading the company’s pool of resources and capabilities to 
close the gap. The process is outlined in Figure 2.8. However, this process seems over-
simplified and ignores some essential components discussed above. Mintzberg et al. (1998) 
published the work Strategy Safari suggesting that ten distinct points of view can be found in 
the strategy formation field by reviewing a large body of literature. The ten schools of strategy 
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formation with the single adjective capturing each one’s view of the strategy process is shown 
in Table 2.5.  
The ten schools10 comprise three main groupings. The first three schools are prescriptive in 
nature, which is more concerned with how strategies should be formulated than with how they 
actually form. The design school represents the most influential view of the strategy 
formulation process, and its basic model was the foundation for the other two schools in the 
first grouping. The model seeks to attain a match between internal capabilities and external 
possibilities (i.e. SWOT analysis). The basic design school model is shown in Figure 2.9. 
Different from the design school (although rooted in the basic model of the design school), the 
planning school treats strategy making as a more detached and systemic process of formal 
planning (one of the premises for the design school is that strategy making must be kept simple 
and informal). In general, the planning school takes the SWOT model and divides it into neatly 
delineated steps, as shown in Figure 2.10. This school was later somewhat displaced by the 
positioning school, which is less concerned with the process of strategy formation than with 
the actual content of strategies. The positioning school accepts most of the premises underlying 
the planning and design schools, as well as their fundamental model, but it focuses on the 
generic contents of strategies. For example, the aforementioned Five Forces Model can be used 
to explain why companies adopt a particular strategy; or the two generic strategies for 
competitive advantage including low cost and differentiation. Porter’s value chain model can 
also be seen as a process in this school. 
 
 
                                                
10 There is a relationship between the ten schools and the five Ps. For example, plan in the planning school, 
position in the positioning school, perspective in the entrepreneurial school, pattern in the learning school (used 









The six schools that follow consider specific aspects of the process of strategy formation, and 
have been concerned with describing how strategies get made. The entrepreneurial school 
focuses on a mental representation of strategy and thus strategy is created or at least expressed 
in the head of the leader. The cognitive school uses cognitive psychology to explain the source 
of strategy. The learning school suggests that strategies must emerge in small steps as an 
organisation adapts, or “learns”, because the world is too complex to allow strategies to be 
developed all at once. This school can also be used to explain why strategies need to be updated, 
which was discussed in the last sub-section. The power school treats strategy formation as a 
process of negotiation, whether by conflicting groups within an organisation or by 
organisations as they confront their external environments. In contrast, the cultural school 
considers strategy formation to be rooted in the culture of the organisation. Hence, the process 
is viewed as fundamentally collective and cooperative. Proponents of the environmental school 
believe strategy formation is a reactive process in which the initiative lies not inside the 
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organisation, but with its external context. Accordingly, they seek to understand the pressures 
imposed on organisations.  
The schools discussed above do not have to conflict with each other, and they might only reflect 
different stages of an organisation, for example, of entrepreneurial growth or stable maturity. 
Therefore, the final group, which contains but one school (the configuration school), focuses 
on combining the other schools together to consider both the process and contents. For example, 
Phaal et al. (2010) compared different published process models and identified different 
aspects of strategy formulation process to develop the generalised strategy formulation process 
model as shown in Figure 2.11. The details are discussed below. 
 
Table 2.5 Ten schools of strategy formation (adapted from Mintzberg et al., 1998) 
Different schools Adjective that best captures each one's view 
1. The Design School Strategy formation as a process of conception  
2. The Planning School Strategy formation as a formal process 
3. The Positioning School Strategy formation as an analytical process  
4. The Entrepreneurial School Strategy formation as a visionary process  
5. The Cognitive School Strategy formation as a mental process 
6. The Learning School Strategy formation as an emergent process  
7. The Power School  Strategy formation as a process of negotiation  
8. The Cultural School  Strategy formation as a collective process  
9. The Environmental School Strategy formation as a reactive process  











Figure 2.10 The strategic planning model (Mintzberg et al., 1998)
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As has been discussed above, strategy formulation is usually prescriptive in nature and might 
not pay enough attention to the content of strategies. Academics and consultants have argued 
for years about whether a formalised strategy formulation is necessary for strategy formation, 
and if it really makes a difference (Hofer and Schende, 1978). However, several relevant 
studies (e.g. Ansoff et al., 1970; Eastlack and McDonald, 1970; Herold, 1972; Karger and 
Malik, 1975; Thune and House, 1970) have indicated that formalised approaches to strategy 
formulation can actually lead to a superior performance measured in terms of sales, profits and 
return on assets. For example, Thune and House (1970) compared the performance of 18 
matched pairs of companies in different industries over a period of seven years. Each pair 
consisted of one company that used formal planning systems and one that did not. They found 
that the formal planners outperformed the non-planners significantly with regard to return on 
investment (ROI), return on equity (ROE) and earnings per share (EPS).  
Since the benefit of using a formalised approach to strategy formulation can be confirmed, the 
model should, however, be improved by considering different aspects of the process of strategy 
formation, which has been discussed in different schools. As mentioned above, the similar 
characteristics of strategy formulation, which considers different aspects of the process, have 
been identified by Phaal et al. (2010) comparing different published process models (e.g. ten 
schools of strategy formation), comprising the following steps: 
• Vision and goals: the step is to establish a sense of direction, in terms of a future vision 
and goals. 
• Appraisal of current position: based on a clearly defined vision, goals and objectives, 
this step is to collate and assess information currently available, relating to current and 
historical strategies, activities and performance. 
• Assessment of external environment: collection and assessment of information relating 
to external factors, issues and drivers to identify opportunities and threats. 
•  Assessment of internal environment: collection and assessment of information relating 
to internal resources, capabilities and constraints to identify strengths and weakness. 
• Generation and assessment of options: this step is to generate strategic options, identify 
gaps, and select options to derive strategic plans. 
• Implementation: this step is to put the strategic plan into action. 
• Evaluation and learning: review of outcomes and dissemination of results. 
The process as described above appears fairly linear and rational in nature. In practice, strategic 
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processes are more complex and iterative, and compromises must often be made when limited 
available information and resources are taken into account. In this thesis, the process model 
seems suitable to be used as a baseline model of the process for IP strategy formulation, which 
is discussed in Chapter 5.  
 
 











2.2 An overview of IP strategy 
In this emerging business environment, companies are fundamentally challenged to retain their 
competitive advantages because knowledge itself is ultimately prone to leakage, spillover, 
imitation and mobility (Somaya, 2012). As IP assets are becoming increasingly important, the 
IP strategy formulation process may be half-hearted and ineffective without a well-defined 
strategy (Lynskey, 2009). Having considered different components of strategy by reviewing 
the relevant literature, the nature and scope of IP strategy should be considered. The research 
field of IP strategy and management emerged in a somewhat fragmented and uncoordinated 
fashion in the literature from diverse roots in economics, law and management (Somaya, 2012). 
Therefore, in this section, the literature on IP will be reviewed to identify relevant components 
for IP strategy and its formulation process. Accordingly, this section will also include two sub-
sections: IP strategy and its formulation process.  
2.2.1 Components of IP strategy 
In the last section, the different components which should be found in every strategy at any 
organisational level were identified and discussed. Similarly, the first part of this section 
introduces the different components required to form an IP strategy. The literature covers 
different aspects including roles that IP can play, different types of IP and different IP strategy 
domains, and these aspects will encompass the components identified in the last section for 
every strategy. 
Objectives  
There are many relevant studies on this topic but they use different terms: the objectives of IP 
(e.g. Davis and Harrison, 2001; Robert Pitkethly, 2007), the roles of IP (Davis and Harrison, 
2001; Ernst et al., 2016; Granstrand, 2000; Sullivan and Harrison, 2008; Sullivan, 2000), or 
different motives to apply for IP (or IPRs) (e.g. Blind et al., 2006; Blind and Thumm, 2004; 
Henkel and Jell, 2009; Weenen et al., 2013). In these studies, patents are usually the focus, and 
that will also be the case for this thesis, as has been stated in the first chapter. The primary role 
of IP, mainly patents, is the protection of the company’s own innovations from imitation to 
increase the economic returns (Blind et al., 2006; Granstrand, 2000). This basic role has also 
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been discussed by Porter (1980), who considered IP as an example of a barrier of entry and the 
“isolating mechanisms” necessary to preserve competitive advantage.  
However, research has found that patents are not often rated as the most effective 
appropriability mechanisms, and other informal and non-statutory mechanisms such as trade 
secrets, lead-time advantage and complexity of products have been shown to be more valuable 
for protection in most industries (Arundel, 2001; Blind and Thumm, 2004; Cohen et al., 2000; 
Gallié and Legros, 2012; Harabi, 1995; Levin et al., 1987). One of the main disadvantages of 
patents is the requirement to fully disclose the invention, which will potentially provide 
competitors with valuable information on profitable research areas or on how to invent around 
the patent (Arundel, 2001). Nevertheless, an upsurge of patent applications has been observed 
since the 1980s, which is contradictory to the scepticism about the effectiveness of patent 
protection (Blind et al., 2006; Leone and Laursen, 2011). The reason behind that is clear: how 
companies use patents has changed.  
Due to technological complexity, rapid technological change, intense completion, and higher 
costs and risks of innovation, companies have now become more specialised and lean on 
cooperation and networks to access complementary technologies (Laukkanen and Soininen, 
2011). In this environment, an open approach to innovation has become important for 
competitive advantage by using external sources of innovation and commercialisation 
strategies (Cassiman and Valentini, 2016; Chesbrough, 2003; West and Bogers, 2014). 
Therefore, Holgersson et al. (2017) suggested that appropriability needs to be expanded from 
the focal appropriability regime to a larger context of an ecosystem which involves different 
actors, resources, activities and institutions. From the ecosystem perspective, exchange (e.g. 
cross-licensing), improved negotiation positions, standard-setting and blocking of other’s R&D 
are also important, which contributes to companies’ appropriability (Blind et al., 2006; 
Holgersson et al., 2017; Sullivan and Harrison, 2008). 
This change has thus led to different ways to use patents for value appropriation11 which is not 
                                                
11 Value can be defined as the amount buyers are willing to pay for what a company provides to them, which is 
measured by total revenue, a reflection of the price a company’s product commands and the units it can sell. Thus, 
value creation and value appropriation are two different concepts in traditional strategy literature which can be 
seen as two dual processes to deliver products to end customers (e.g. value chain model) and extract rents from 
them respectively. However, in the literature on IP, the concepts of value appropriation and value creation have 
been mixed up. For example, Striukova (2007) provides a taxonomy of value creation by patents including such 
as: (1) additional revenue from appropriation, commercialisation and licensing; (2) market relationship (e.g. create 
barrier to entry, increase bargaining power, create standards, etc.). The meaning of ‘value’ in these works 
represents the economic value of patents, which is clearly different from the end-customer value (see details from 
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limited to preventing rivals from providing similar products or services (see one example from 
Table 2.6). Although the main objective of using IPRs, mainly in the forms of patents, is value 
appropriation (Brant and Lohse, 2013), value creation has become another indirect outcome of 
IPRs in a strong appropriability regime (Story, 2010). For example, patents can be used for 
companies to access external financing through various ways such as venture capital, 
collateralised debt and IPO valuation, which can help companies sustain a high level of R&D 
activity (Levitas and McFadyen, 2009). The availability of capital is thus a precondition for 
internal commercialisation of technologies and the role of patents can then be viewed as being 
supportive of value creation12 by the company. Another role of patents is that they can be used 
to motivate R&D personnel with incentives and encourage innovation for value creation 
(Cohen et al., 2000). In addition, the inclusion of patents in cooperative standards might also 
encourage companies to provide subsequent innovation that builds on them13 (Rysman and 
Simcoe, 2008). 
                                                
Di Gregorio, 2013). In this thesis, we define value in a conventional economic way as the end customer’s utility 
in order to distinguish these two concepts.  
12  Companies attracting funding might trigger value creation for new products for customers, but from an 
ecosystem perspective, this also could be a value appropriation process in which value will be captured by the 
network and claimed by different actors by contracts (e.g. value creation claiming equity from invested 
entrepreneurs). 
13 Standardisation is a way for companies to better appropriate value. From an ecosystem perspective, value 
creation and value appropriation become two ongoing, connected, interdependent and interwoven processes 
(Ellegaard et al., 2009). 
 
Table 2.6 Different roles of IP assets (e.g. patents, trademarks, know-how and relationships) (adapted from Sullivan, 2000) 
Business objective 
 
Patents Trademarks Know-how Relationships 
Conflict 
avoidance/resolution 
•Protection (exclude others) 
•Design freedom 
•Cross-licensing (defensive) 
•Litigation bargaining power 
 
•Protection (exclude others) 
 
Protection (trade secret) N/A 
Revenue generation •Securing/acquiring capital 
•Sales, licences, infringement policing 
•Increased bargaining power 
•Market penetration 
•Increased speed to market 
•(Cross-) licensing and financing 
bargaining power 
 
•Sales, licences, co-branding, 
infringement policing 
•Sales, licences, joint ventures, 
strategic alliances, integration, 
increased speed to market 
N/A 
Cost reduction •Tax donation 
•Litigation avoidance 
•Access to technology of others 
•Improved knowledge transfer 
 
•Litigation avoidance 
•Access to technology of others 
•Litigation avoidance 
•Improved knowledge transfer 
•Reduced marketing costs 
Strategic position •Reputation/image 
•Competitive blocking 
•Barrier to competition 
•Consumer/supplier control 
•Optimisation of core technology 
•Signalling innovation leadership 
•Strategising for standards 









•Barrier to entry 
•Reputation/image 
•Consumer loyalty 
•Barrier to entry 
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Integration of different IP 
As mentioned in Chapter 1, the spectrum of IP comprises two segments as defined by Poltorak 
and Lerner (2011): well-defined classical or statutory assets such as patents, trademarks, 
copyrights and other IPRs, and less-definite contractual or common-law assets such as know-
how, trade secrets and confidential disclosure agreements. When considering different 
protection mechanisms, there are several factors which influence the choice, according to the 
theoretical and empirical literature. First of all, the nature of innovation seems to matter: 
product and process innovations have different degrees of codification and output tangibility 
(Gallié and Legros, 2012). Therefore, legal mechanisms, especially patents, would be more 
suitable for protecting production innovation, while informal protection mechanisms, such as 
secrecy, appear more suitable for protecting process innovation (Arundel and Kabla, 1998), 
because product innovation usually involves higher degrees of knowledge codification and 
tangibility than process innovation (Amara et al., 2008; Miles, 2008). Therefore, companies 
may avoid patenting process innovations because of the difficulty in detecting infringement 
(Gallié and Legros, 2012). 
Secondly, the inter-industry variation in the use of IP protection instruments has been discussed 
in several studies (Arundel, 2001; Cohen et al., 2000; Levin et al., 1987; Somaya, 2004), due 
to the different values of patents as a means of appropriating investments in innovation (Harabi, 
1995). For example, industrial companies patent more than service companies because the 
knowledge of these latter could be more tacit; and chemical and pharmaceutical industries use 
more patents than other sectors because patents are considered to be more effective and the 
cost of copying an innovation is considerably less than the initial cost of invention (Gallié and 
Legros, 2012). 
Thirdly, empirical studies also indicate that small- and medium-sized companies use different 
IP protection approaches than larger companies. Arundel and Kabla (1998) and Traoré (2005) 
show that patent propensity rates increase with company size. It is common that small 
companies prefer using secrecy, and this is also easy to understand, because small companies 
usually have insufficient financial resources to protect patents through detecting and suing for 
infringement (Baldwin and Hanel, 2003; Weenen et al., 2013). 
Furthermore, Gallié and Legros (2012) also consider that the role of human capital and the risk 
of job mobility are important but largely ignored factors in the choice of protection mechanisms. 
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According to Kim and Marschke (2001), one way to mitigate the risk is to patent innovations. 
However, as already discussed, patenting is not always the best protection mechanism, for 
different reasons. Therefore, secrecy and, in a more general way, non-statutory means could be 
the alternative solution (e.g. non-disclosure agreements) (Liebeskind, 1997; Maurer and 
Zugelder, 2000). 
Based on the empirical and theoretical literature, patents are important for the innovation 
protection and for companies to realise their different business objectives. Secrecy is another 
useful and relatively effective substitute appropriation mode used in the chemicals, electronics 
and food industries (Harabi, 1995). In addition, it has also been mentioned in the literature that 
bigger and more radical innovations tend to be protected by secrecy (Veugelers and Schneider, 
2018). However, secrecy clearly cannot be used in negotiations, which is one of the main roles 
that patents can play. Therefore, it is important for companies to recognise their motives 
regarding whether to use patents or secrecy based on their business objectives before making 
the final decision (Hall et al., 2012).  
In addition to the two IP assets mentioned above, companies might also need to consider 
involving other IP assets for their businesses such as trademarks, copyright, designs, domain 
names, etc., in their IP portfolios in order to seek appropriation advantage (Di Minin and Faems, 
2013). Granstrand (2000) suggested that patents, trademarks and copyrights can be combined 
into multi-protection. Sullivan (2000) listed the roles that different IP assets can play to support 
companies’ business strategy, as shown in Table 2.6 above. Therefore, patents or secrecy 
should never be the only focus and different IP assets should be used together even for 
technology-based companies. For example, Johnson & Johnson competes with other generic 
drug manufacturers to appropriate value on the basis of superior brand image after the patent 
protection expires (Mizik and Jacobson, 2003). Fashion industry focuses in design rights, and 
software industry uses copyright mainly. 
However, there are many more IP assets which could be easily ignored when business directors 
build an initial inventory of a company’s IP assets and how and where they are utilised or not. 
Figure 2.12 narrates an easy-to-understand list of IP assets including three key areas of a 
business: back-end resources, middle section processes and front-end outputs. It is also 
important for business directors to understand some basic legal contents of IP such as 
application process, ownership and lifespan. This part of the literature has been simply 
summarised in Table 2.7, but details will not be discussed in this thesis. 
 
Table 2.7 Characteristics of different IP assets (adapted from works published by IP organisations such as WIPO, UKIPO and EPO, 
and textbook details can be found from reports such as Schwabach, 2007; Spruson & Ferguson, 2007; WIPO, 2004)  
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Figure 2.12 IP assets - in a business context (adapted from Robertson, 2017) 
 
IP strategy domains 
The literature in economics and management on IP strategies is generally very thin, and many 
works on this topic are from a legal perspective (e.g. Anawalt and Brown, 2017; Glazier, 1995). 
The studies, which are more management-oriented (e.g. Bryer et al., 2011; Gollin, 2008; 
Palfrey, 2011; Pitkethly, 2007), usually provide various ways to characterise and classify IP 
strategies. For example, one of these types of works suggested that IP strategies encompass a 
set of resource deployment and allocation decisions and underlying logics of decision-making 
about patents that primarily occur in three broad and interdependent domains of activity: rights, 
licensing and enforcement (Somaya, 2012). Through strategic deployment of IP assets, 
companies can benefit shareholders by protecting markets shares, creating cash flows and new 
markets for existing products through strategic alliances, and taking advantage of available tax 
benefits (Bryer et al., 2011). Therefore, IP strategies in the three domains should be used to 
realise companies’ business objectives.  
These three domains can also be found from one frequently discussed concept for IP 
deployment – the “IP value chain” (e.g. Barrett and Crawford, 2002; Carson, 2008; Lynskey, 
2009; Reitzig, 2007). Similar to the value chain concept, one can envisage an IP value chain 
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as a series of steps (Lynskey, 2009). According to Reitzig (2007), an integrated IP strategy 
should theoretically span the entire IP value chain: (1) acquisition and generation of intangible 
assets in R&D department, (2) protection in legal departments, and (3) exploitation and 
enforcement by IP professionals, and the three domains for IP strategy should cut across three 
strategy levels, as shown in Figure 2.13.  
 
 
Figure 2.13 Crafting an integrated IP strategy (Reitzig, 2007) 
 
 
According to Somaya (2012), rights refer to actions which include internal and external 
acquisitions, renewal, reissue and maintenance of patents. In detail, when patents are applied 
for, they can be pruned (Henkel and Jell, 2009) or continued into new applications (Hegde et 
al., 2009). After obtaining a patent, the company can have it re-examined or reissued, and 
renewed or lapsed (Lanjouw et al., 1998). This domain considers the aggregation of IP assets 
(especially patents) into portfolios to maximise their effectiveness and value. With strong 
patent portfolios, companies can be engaged in licensing and more sophisticated business 
models like forming patent alliances and collaborating with IP intermediaries (Liu et al., 2017; 
Tietze, 2012). One example of patenting strategy can be found in Figure 2.14. In addition, 
when crafting any single patent, companies also need to consider expenses and application 
routes (Somaya, 2012). For example, instead of applying at their local patent office, 
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organisations can choose the Patent Cooperation Treaty (PCT)14 route, which provides the 
advantage of a longer investigation of the technological potential of the invention, and, in case 
of a negative assessment, the application can be withdrawn before entering an expensive 
regional phase (Guellec and van Pottelsberghe de la Potterie, 2000; WIPO, 2012). Furthermore, 
companies can also attempt to affect other players’ patent holdings by opposing and 
challenging their validity (Blind et al., 2009).  
The second domain suggested by Somaya is licensing. However, “exploitation” might be a 
more suitable term, based on relevant works from other authors, because licensing is not the 
only way to use IP (examples can be found in Figure 2.13). When seeking to utilise IP, 
companies have at least three basic options: (1) they can sell the technology outright and exit 
from the field; (2) they can also choose to exploit the technology in house, using their resources 
to develop and market products or services; and (3) they can also license-out the technology 
(Pitkethly, 2007). In addition to these basic options, there are other options such as standards 
setting, alliances, open innovation (including open source and user innovation), patent pooling, 
and cross-licensing, which shares the rights to use the patented technology (Somaya, 2012). In 
the domain of exploiting and appropriating the benefits of IP assets, consideration must be 
given to the strength of IP (as discussed above) and the access to complementary assets (Teece, 
2018, 2006, 1986). Because of the different considerations, the propensity of companies to 
license technologies also varies (Arora and Ceccagnoli, 2006). Furthermore, when licensing, 
there are varying terms that need to be considered regarding the exclusivity and scope of the 
licensed rights (Anand and Khanna, 2000; Somaya et al., 2011).  
The third domain, enforcement, refers to the action whereby companies use or threaten to use 
litigation in order to stop infringers using patented inventions or to pay royalties (Somaya, 
2012). Actual patent litigation is a rare event (Lanjouw and Schankerman, 2001; Somaya, 
2003), and, even after filing a suit, a company has the choice of settling with the other side or 
proceeding to trial with considerable expense (Lanjouw and Lerner, 1998; Somaya, 2003). 
Patent enforcement is potentially an expensive multi-stage game, but sometimes can be used 
for strategic purpose such as gaining a reputation for toughness (Agarwal et al., 2009). Example 
of litigation strategies can be found in Figure 2.15. In addition, the detection of infringement 
                                                
14 There are different routes to apply patents such as PCT route, direct route, Paris route or European Patent 
Convention (EPC) route. The PCT is a treaty with more than 145 contracting states. Under the PCT, the applicant 
can seek patent protection for an invention simultaneously in all contracting countries by filing a single patent 
application instead of filing several national or regional patent applications. Details of different routes can be 
found in WIPO reports (e.g. WIPO, 2012). 
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is also a relevant topic in this area. As mentioned above, small companies prefer using secrecy 
due to their limited capability and financial resources to detect the infringement. 
When considering different activities in these three domains, it is also necessary for companies 
to consider specific countries in which IP assets, especially IPRs such as patents, are applicable 
because they are territorial rights (Poltorak and Lerner, 2011), and different actors are involved 
in the ecosystem (Adner and Kapoor, 2010; Holgersson et al., 2017). All these activities in 
different domains will require many different types of expertise. Therefore, Reitzig and 
Puranam (2009) suggested that a close coordination between activities across different 
specialisations (e.g. IP generation, protection and utilisation activities) should be achieved in 
order to generate significant gains. 
 
 




Figure 2.15 Summary of technology and patent strategies (Granstrand, 2000); it also 
shows that technology strategy, product strategy and patent strategy should be linked 
 
2.2.2 IP strategy formulation process 
As discussed in Section 2.1.2, systematic approaches to strategy formulation can lead to a 
superior performance for companies. After identifying the main components of IP strategy, the 
formulation process is now discussed. Relevant approaches were identified from topics such 
as ‘patent project management’ (e.g. Teska, 2010) or ‘IP portfolio management’ (e.g. Cowan 
and Kallmes, 2017; Gollin, 2008; Liu et al., 2017). Accordingly, there are also several 
guidebooks published which provide business directors, engineers, financiers or technology 
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managers with practical advice to undertake IP management activities (e.g. Frank, 2006; 
Junghans et al., 2006). However, these studies usually focus on operational processes and 
usually at the functional level, which cannot be considered as an IP strategy formulation 
process. In this sub-section, the existing process models for IP strategy formulation are 
reviewed. In this sub-section, four IP strategy formulation process models are identified and 
described below.  
Process models 
As mentioned in the Chapter 1, it is common for many companies to operate their IP activities 
nonstrategically, with the IP issues to be coped with on a case-by-case basis without planning. 
For example, some companies spend significant effort analysing corporate strategy without 
even trying to come up with a strategy to protect their IP; some companies develop an IP 
management plan, but don’t implement it systematically; and others may have a good plan for 
a small task (e.g. patent application for a new invention) but no comprehensive plans to cover 
the overall innovative activities and all IP assets (Gollin, 2008). Although the tasks of IP 
strategy formulation can become extremely complex, some relatively simple and necessary 
steps can provide powerful results (Gollin, 2008).  
There are different ways to set up an IP strategy, and there is no one ‘right’ way. According to 
Gollin (2008), there are four steps required to form an IP strategy: 
• Define the organisation’s overall goals; 
• Assess internal resources objectively; 
• Evaluate the competitive market thoroughly; 
• Form a simple, long-range IP management plan consistent with resources, competition, 
and goals.  
The process starts with identification of the organisation’s overall goals, which are often 
defined in its mission statement, and these goals need to be shared with everybody involved in 
managing the organisation for them to have sub-goals 15  in different levels. Gollin only 
proposed two possible goals for IP managers: (1) to protect the organisation’s own IP assets, 
and (2) to assess innovations of others without violating their IPRs. Then, different resources 
                                                
15 The goal and sub-goal here in Gollin’s work is the same as the objectives defined by Hofer and Schendel, which 
were discussed in the last section. 
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need to be assessed including human resources, IP resources, physical resources and financial 
resources. The assessment of IP resources needs to focus on their legal scope, duration and 
geographical range. After the internal assessment, the outside market will be evaluated in order 
to understand any obstacle in advance that might restrict the organisation’s freedom-to-operate 
(FTO). Finally, the corresponding plans need to be formulated to deal with all the situations 
evaluated. Furthermore, any plan should be subject to adjustment and improvement as 
circumstances change. Therefore, IP strategies need to be reviewed and modified (Gollin, 
2008). 
Similarly, Sullivan and Harrison (2008) proposed a simple three-step process: 
• Define what your company expects to gain from the management of its IP; 
• Determine the specific roles IP can play in support of your company’s business; 
• Select and pursue a basic IP strategy to meet these objectives. 
Simply speaking, organisations need to identify their business objectives, determine the roles 
that IP can play based on the business objectives and thus select suitable IP, and then take 
corresponding actions tailored specifically to unique business needs. Based on this process, 
companies are able to set about focusing the business dimension of the IP management, and IP 
strategies are thus tailored specifically to unique business needs, industry position, or business 
tactics (Sullivan and Harrison, 2008). 
In addition to these two simple processes, Kuffer (2009) provided a process model viewing the 
IP strategy formulation process as a loop, as shown in Figure 2.16. The IP strategy formulation 
process comprises the identification of market needs, the anticipation of technology and 
product trends, the evaluation of IP players in the field as well as their IP assets, and the 
generation of corresponding IP options. This process model comprises more details and 
additional elements of IP strategies. Firstly, the product and technology strategies are important 
to link business strategy and IP strategy. Secondly, the players in the IP ecosystem need to be 




Figure 2.16 Business-driven IP strategy process (adapted from Kuffer, 2009) 
 
Furthermore, a four-step process with more details was proposed by Jones (2017), as shown in 
Figure 2.17, when setting up an IP strategy. The first step in this process model is to understand 
the organisation’s businesses. According to Jones (2017), IP strategy should be closely aligned 
with wider strategy of business in order for them to work in the same direction. In his definition, 
the term “business strategy” is used in the broadest sense to encompass the mission, vision, 
goals and operating plans of the business, over all time periods, and for all products and 
divisions. Business strategies can focus on various corporate goals such as increasing profits, 
market share and growth, which was also discussed in the last section, and IP strategy can thus 
support these different business strategies in many ways (see examples discussed in Table 2.6).  
Following consideration of the business strategy, the current IP position should be determined, 
which can guide the IP strategist on areas of weakness and strength. One way to obtain a 
complete understanding of the IP position is to undertake an IP audit. Furthermore, Jones has 
also mentioned that the business context should be considered to better understand the business 
and influence on IP strategy. The area of business context includes an understanding of the 
different product lines, the competitive, geographic and technology markets in which the 
business operates, the financial position of the business, corporate risk, and organisational 
structure and culture. 
The second step is to establish a strategic direction. This step includes determining the IP 
mission, defining the principles and establishing a vision for IP, and thus defines the desired 
 47 
IP position of the business in the long term (within three to 10 years). Since the current IP 
position has been determined in the first step, the third step can be seen as a path to success 
consisting of many intermediate milestones to be achieved. Therefore, in this step, the possible 
goals for IP need to be identified, and the most valuable ones then need to be selected. 
Finally, the IP strategy formulated needs to be shared widely. It is important remember that an 
IP strategy cannot be defined in isolation, and it needs to use different languages (e.g. use 
financial language to obtain approval from stakeholders) for communication, and gain support 
from collaborators (e.g. obtain buy-in from stakeholders).  
 
Figure 2.17 The steps to an IP strategy (adapted from Jones, 2017) 
 
These process models appear fairly simple with similar steps. In practice, the processes are 
more complex and iterative. However, the similar characteristics of the formulation processes 
can be identified, comprising the following steps: 
• Take a business perspective on IP management (e.g. understand the business objectives, 
market developments, product and technology trends, etc.); 
• Determine the specific roles IP can play in support of the company’s business; 
• Evaluate the IP position (e.g. internal IP assets and external IP/players in the field); 
• Defines the desired IP position of the business in the long term; 
• Generate corresponding IP actions to realise the desired IP position; 
 
2.2.3 Strategic alignment 
As has been discussed in the last section, synergy is important to realise coherence and 
consistency for any particular organisation if it is to be successful over the long run. There are 
many pseudonyms such as alignment, fit, integration, bridge, harmony, fusion and linkage 
(Avison et al., 2004; Hiekkanen et al., 2013). In the literature on strategic management, 
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‘strategic alignment’ has been a frequently discussed topic. Alignment is defined as the “proper 
or desirable coordination or relation of components” in the dictionary (Collins Dictionaries, 
2011). In the context of strategy, alignment is described as the fit between a company’s internal 
structure and its external environment (Hiekkanen et al., 2013). According to Lear (2012:10), 
strategic alignment is described as “that optimal state in which strategy, employees, customers 
and key processes work in concert to propel growth and profits”. At the centre of organisational 
alignment lies the alignment of a company’s strategy and planning process (Thompson et al., 
2018). 
Although arguments can be found in the literature that a too-tight alignment may reduce 
strategic flexibility (e.g. Jarvenpaa and Ives, 1994), it is generally viewed as beneficial. For 
example, Ciborra (1997) argued that economic performance may be improved by finding the 
right fit between external positioning and internal arrangements. Avison et al. (2004) suggested 
that, by concentrating on the alignment of strategy and infrastructure, companies may not only 
achieve synergy and facilitate the development of business plans, but also increase profitability 
and efficiency. 
In order to achieve the alignment practically, a number of different types of strategy 
frameworks/models have been proposed. For example, Henderson and Venkatraman (1999) 
developed the Strategic Alignment Model (SAM) focusing on the alignment between the 
business and information technology (IT)/information system (IS) strategy, infrastructure and 
processes. As shown in Figure 2.18, the SAM provides four fundamental domains aligning a 
function to the company’s strategy and infrastructure & processes. The SAM is widely 
regarded as the primary alignment model among the various alignment models for IT strategy 
(e.g. Avison et al., 2004; Cragg et al., 2002; Hirschheim and Sabherwal, 2001; Maes et al., 
2000; Sabherwal and Chan, 2001). Kaplan and Norton (1996) developed a management tool 
called ‘balanced scorecard’ which can be used to align the operation planning with the support 
function planning at the enterprise level down to a strategic business unit level. The strategic 
alignment and planning process was also developed in their subsequent work (Kaplan and 








Figure 2.19 Building alignment into the planning process (Kaplan and Norton, 2006) 
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While many studies on strategic alignment can be found in the literature that focus on IT/IS 
strategies, the paucity of studies on IP strategy has been noticed, and especially those that assess 
how organisations carry out alignment in practice, an issue that is addressed later in this thesis. 
According to the IP strategy formulation process models discussed above, it can be seen that 
business objectives should always be identified before formulating IP strategies. Specific IP 
strategies should therefore be aligned with top-level strategies (e.g. business strategy or 
corporate strategy) to improve competitiveness (Holgersson and van Santen, 2018).  
It has been discussed in several studies (e.g. Carson, 2008; Fisher and Oberholzer-Gee, 2013; 
Lynskey, 2009; Reitzig, 2007; Tanaka, 2013) that IP strategy needs to be aligned with 
companies’ top-level strategies in order for them to fully take advantage of their IP to enhance 
their perceived value. In these studies, several frameworks have been proposed to formulate IP 
strategies for the purpose. For example, Reitzig (2007) classified IP strategy into three domains 
which encompass the IP value chain from IP generation to enforcement, cutting across all 
strategy levels including the corporate, business and functional; Fisher and Oberholzer-Gee 
(2013) designed a map which classified and listed different options that companies can choose 
to extract value from their IP assets; and Tanaka (2013) proposed an IP strategy menu which 
provides IP strategy selection guidance for different-sized companies under different 
circumstances.  
However, although these frameworks provide different approaches to align IP strategy with 
business strategy theoretically, the formulation processes to apply alignment in practice are 
still missing. This issue is core to this thesis and is addressed later in Chapter 4 and Chapter 5 
using an IP strategy formulation tool based on roadmapping principles. As has been discussed 
in the last section, strategic alignment can only be achieved by understanding the interactions 
between different strategies at different levels in a company. The hierarchy of strategies is a 
way in which these interactions can be understood and managed. Two examples can be found 
in Figure 2.20 and Figure 2.21. Figure 2.21 shows the four main strategies (i.e. top-level 
strategy, product strategy, technology strategy and IP strategy) and their linkages, while Figure 
2.20 focuses more on the organisation’s structures. 
Based on the literature reviewed in this whole section, there are at least three different levels 
that can be identified for IP strategy alignment to seek appropriate advantage: 
• IP assets need to be considered from a portfolio perspective. Therefore, different IP 
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assets such as patents, trade secret, trademarks, copyright and other intangibles should 
be exploited together.  
• Different functions in an organisation use different languages, and they respond to 
different parts of the organisation. It is complicated to coordinate effective execution 
of IP strategies. Therefore, the alignment between different functions could be a 
powerful differentiator (from a narrow perspective, this includes coordination between 
IP generation, protection and utilisation activities; from a wide perspective, this also 
includes various function competences such as technical, legal and managerial). 
• Each level of the organisation needs to be constrained by each other level (Hofer and 
Schende, 1978). Therefore, it requires IP strategy to be aligned with business strategy. 
Di Minin and Faems (2013) provided a similar view of these three levels to realise “strategic 
integration” using different terms including “integration of IP assets”, “organisational 















This chapter presents reviews of literature and practice for both strategy and IP in order to 
understand the concept of IP strategy. The literature on general strategic management was 
reviewed first to identify the elements forming a strategy. Among these works, the following 
six components of strategy have been identified: the basic goals and objectives of an 
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organisation; scope (the extent of the organisation’s present and planned interactions with its 
environment, which can be seen as the combination of product-market scope and growth vector 
in Ansoff’s work); resource deployments (the level and patterns of the organisation’s past and 
present resources and skill deployments for achieving its goals and objectives); competitive 
advantages (the unique positions an organisation develops through its pattern of resource 
deployments and/or scope decisions), synergy (the joint effect sought from the organisation’s 
resource deployments and/or scope decisions); and revision (The dynamics of strategy). In 
addition, the generalised strategy formulation process model was also discussed including: 
vison and goals, appraisal of current position, assessment of external environment, generation 
and assessment of options, and evaluation and learning.  
Based on a generic perspective of strategy, the components and formulation process model of 
IP strategy were also reviewed. The three main elements and the logic behind them are also 
clear – companies need to identify the specific roles that IP can play (or IP objectives), 
determine the combination of IP assets to be used, and select and pursue relevant IP actions. In 
order to identify the specific IP roles, the company’s business objectives need to be identified 
first. For example, a company might want to realise a higher price for its products, then the 
role of IP could be protection to provide improved sales and margins. It might also want to 
capture market share, and IP can be used to block its competitors or differentiate its own 
products through branding or reputation. Furthermore, it could achieve cost advantage by using 
its own IP to access the technologies of others. Therefore, it might be important to capture 
relevant information on business, market, customer, product, technology and resource for IP 
strategy, and that is why alignment with higher-level strategies is vital for IP strategy 
formulation.  
Based on the literature review, three important components can be highlighted as follow: 
• IP strategy should be used to improve dynamic value appropriation (and creation) from 
an organisation’s technologies, products (or services);  
• IP strategy should be in support and thus in alignment with its business objectives; 
• IP strategy should include deployments (e.g. acquisition, maintenance, exploitation and 
enforcement) of intellectual property (rights), and thus it needs to be updated with the 
environmental changes over time. 
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Furthermore, it can be seen that either from a wider strategy literature or a specific IP literature, 
there are many studies which can be used for IP strategy formulation and improvement of IP 
management, both theoretically and practically. However, it is still common that IP is poorly 
managed in many companies, as discussed in Chapter 1. There is still a lack of appropriate 
methods or management tools – especially for IP strategy – which are, however, available for 
the strategic management of other assets, such as Technology and ICT. Therefore, in the next 
chapters, a practical tool for IP strategy formulation including a framework and a process 






















Chapter 3 – Research methodology 
This chapter describes the methodology followed in the research carried out to bridge the gap 
in theory and practice identified in Chapter 2. The essence of methodology is structuring one’s 
actions according to the nature of the question and the desired answer one wishes to generate. 
As suggested by Jonker and Pennink (2010), the “research pyramid” (see Figure 3.1) can be 
used to explain research structures. This pyramid is composed of four levels: paradigms, 
methodology, methods and techniques, and the four levels are explained in detail below: 
• Research paradigm: the way that the researcher views ‘reality’, which is expressed in 
his or her ‘basic approach’;  
• Research methodology16: a way to conduct the research that is tailored to the research 
paradigm mentioned above; 
• Research methods: specific steps of action that need to be executed in a certain order;  
• Research techniques: practical instruments or tools for generating, collecting and 
analysing data. 
The pyramid can be considered as a chain of interconnected events ranging from rather abstract 
(on the paradigm level) to very concrete (on the technique level), and specific choices are made 
for each level moving from top to bottom through this pyramid. This chapter explains the 
research aims and questions (Section 3.1), establishes the philosophical positioning (Section 
3.2), selects an appropriate methodology (Section 3.3) and describes the research design 
(Section 3.4.). Sections 3.2, 3.3 and 3.4 cover the research pyramid levels. In addition, Section 
3.5 presents the research design considerations while Section 3.6 summarises the chapter.  
                                                
16 Terms such as ‘methodology’ and ‘method’ are often used arbitrarily, and there is a lack of consensus (a method 
is also often and rather confusingly called methodologies in many textbooks). Although it will not be the focus of 
the thesis, the two terms will be distinguished with clear definitions to avoid any potential misunderstanding. In 
this thesis, a ‘methodology’ is the general research strategy that outlines the way in which research is to be 
undertaken (Howell, 2013). Simply speaking, a methodology indicates the main path to the destination, but 
without specifying the individual steps. A ‘method’ then indicates specific steps (or actions, phases, step-wise 
approaches, etc.). Therefore, the action research or case study which will be discussed below are seen as the 
methodology (not a method but a research strategy), as described by Cassell and Symon (2004) and Howell (2013). 
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Figure 3.1 The research pyramid (Jonker and Pennink, 2010) 
 
3.1 Research aims and research questions 
As described in Chapter 1, this research aims to provide a tool to practically solve the strategy 
formulation problem for organisations. To meet this aim, the following research objectives 
were drawn up and addressed: 
• To provide a theoretical understanding of concepts including IP strategy and strategic 
alignment; 
• To develop a framework that identifies and captures the components of the business-
aligned IP strategy; 
• To propose a practical process (based on the well-established and widely used 
roadmapping method) that incorporates the components identified from the framework; 
• To develop and refine the framework and process based on the views of relevant experts 
and test it for robustness using in-company cases.  
The research question investigated at the highest level for this research is: ‘How can business-
aligned IP strategy be formulated to improve value appropriation (and creation) using 
management tools?’ To organise data collection efforts to answer this broad question, the 
following sub-questions were developed: 
• What is business-aligned IP strategy? 
• How can IP strategy be formulated to improve value appropriation (and creation)? 
• How can management tools be modified for IP strategy formulation?  
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• How can the modified tool be used to formulate IP strategies? 
3.2 Philosophical positioning of the research 
The consideration and understanding of philosophical positions in management research is 
important because it clarifies the research design and methods appropriate for a study 
(Easterby-Smith et al., 2001). Philosophical issues concern the assumptions made regarding 
the nature of reality (in terms of accepted truths and facts – i.e. the ontology) and the 
appropriate way to inquire into the ‘reality’ to build knowledge (i.e. epistemology).  
The two common philosophical paradigms in management research are positivism and social 
constructionism17 (Easterby-Smith et al., 2001; Gill and Johnson, 2002), and they will be 
discussed in order to select the appropriate underpinning philosophy of enquiry suitable for the 
current thesis. Under positivism, reality is seen to exist externally in an objective sense, and is 
accessible only through objective observation; conversely, under constructionism, reality is not 
objective but determined (or constructed) by people, and the discovery of knowledge is 
dependent on the view (or interpretation) of the researcher (Bryman, 2001; Creswell, 2007; 
Easterby-Smith et al., 2001). In addition, there are two broad research traditions which are 
associated with the two research paradigms respectively: quantitative research and qualitative 
research (Cooper and Schindler, 2011; Robson, 2002).  
As this research aims to investigate a relatively new area and increase general understanding 
of the complex phenomena under study – i.e. IP strategy formulation process, and relevant 
variables and their interacting mechanisms – about which there are only limited theories, it is 
exploratory and theory-developing in nature, requiring the researcher’s interactions and 
interpretations of the reality (Cooper and Schindler, 2011; Creswell, 2007). Therefore, the 
investigative approach with the underpinning philosophical stance of social constructionism is 
suitable. Also, a qualitative approach is appropriate for studying processes (in this research, the 
roadmapping process) which require detailed descriptions captured from people who have 
                                                
17 Instead, constructivism is also used in different textbooks. However, social constructivism and constructionism 
incorporate different perspectives of how reality is developed and understood if more details are considered. The 
former considers that individuals develop and give meaning to the world while the latter argues that the meaning 
is developed through social amelioration and agreement (Howell, 2013; Patton, 2002). However, even though 
distinctions exist between these two paradigms, both meet in the formulation or construction of reality and thus 
will be drawn together into a generic context in many works (also for this research). 
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experienced them (Patton, 2002). 
	3.3 Choice of research methodology	
There are different methodologies18 for qualitative constructionist research. In the literature, 
six methodologies have been pointed out: narrative research, cooperative inquiry, ethnography, 
grounded theory, case study and action research19 (Creswell, 2007; Easterby-Smith et al., 2001). 
Each approach has its own characteristics and thus is appropriate under different context. These 
approaches are each explained in Table 3.1. In this section, the selection of a suitable 
methodology which is tailored to the research paradigm needs to be confirmed as the primary 
consideration in deciding on a research approach. In addition, the research design must be 
pragmatic and developed with consideration of any imposed time constraints, and opportunities 
and resources available for the research (Robson, 2002). Therefore, it was necessary to revisit 
the research aims and purposes outlined at the beginning to identify appropriate research 
approaches.  
Cooperative inquiry, ethnography and narrative have the main purpose to understand 
individuals, but the objective of this research aims to study organisation. Therefore, these three 
approaches are less appropriate. Grounded theory and case study are both suitable to collect 
and analyse data from an organisational level with multiple cases. However, these two 
approaches tend to explore insights and develop description or understanding of organisations 
based on their existing data. This research aims to learn about IP strategy formulation problems 
for organisations, and hence provide a novel strategy formulation process which might attempt 
to change the organisations’ current approaches. Therefore, grounded theory and case study 
are also less appropriate. 
According to Section 3.1, this research aims to solve the IP strategy formulation problems for 
organisations. In addition, in order to develop the framework and the process model, a 
participatory approach with extensive engagement with stakeholders in organisations will be 
                                                
18  The methodologies mentioned in this section are all frequently used, but there are many more different 
methodologies for both quantitative and qualitative researchers. Beissel-Durrant (2004) provided a typology of 
different methodologies in the social sciences. 
19 Action research is mainly grounded in qualitative methods. However, it is not classified as a qualitative 
methodology because it can also use quantitative and mixed methods incorporating a range of different data 
collection and analysis techniques (Chandler and Torbert, 2003; Creswell, 2007; Greenwood and Levin, 2007). 
Instead, it is usually discussed with basic research and applied research (Patton, 2002). 
 59 
important. Therefore, action research (AR) should be a feasible approach for this study20. AR 
is usually applied to solve pertinent problems in a programme, organisation or community 
(Patton, 2002). It is often the case that professional researchers need to collaborate with local 
stakeholders to seek and enact solutions to problems of major importance to the stakeholders 
(Coghlan and Brannick, 2014; Greenwood and Levin, 2007; Howell, 2013).  
Table 3.1 Characteristics of the five approaches to qualitative research (adapted from 
Creswell, 2007; Easterby-Smith et al., 2001)  
Methodology Main characteristic Additional features 
Cooperative 
inquiry 
The researcher and the object of 
study become partners in the 
research process 
• The researcher gains access to understand how 
individuals decide 
• This method aims to understand behaviours at 
individual level rather than at organisational 
level 
Ethnography The researcher immerses himself 
in a setting and become part of 
the group under study 
• Good for understanding meanings and 
significances that people give to their behaviour 




The researcher collects 
organisational stories. The 
researcher constructs and 
transmits stories. 
• Stories are useful to examine relationships 
between individuals and the wider organisation 
Case study The researcher looks in depth at 
one or small number of 
organisations, events or 
individuals over time 
• Allows the combination of a number of data 
collection sources and analytical approaches 




The researcher develops theory 
by looking at the same event or 
process in different settings or 
situations 
• Highly dependent on the judgement of the 
researcher 
• Particularly useful in unexplored areas of 
research where the theoretical approach is not 
clear or non-existent 
                                                
20 Another potential approach is engaged scholarship, as proposed by Van de Ven (2007). For example, Yang et 
al. (2017) used this approach for a study which provided a roadmapping tool for creating and capturing value 
through sustainability. The reason for not using action research for this study could be that the tool was not 
designed to solve an organisation’s existing problem. Instead, it was tested to obtain the different perspectives of 
key stakeholders in studying complex problems for the researcher’s own theory. The difference between action 





The researcher learns about 
organisations or social system by 
attempting to change it 
• The people most likely to be affected by the 
project take part in the research 
• The results may not explain why the changes 
took place 
 
3.4 Research design 
In this section, the research design will be described in detail, outlining and justifying the 
choice of research methods and techniques. The previous section explained that AR has been 
chosen as the methodology for this research. According to Susman and Evered (1978), the term 
‘action research’ was introduced by Kurt Lewin in 1946 to denote a pioneering approach 
towards social research which combined generation of theory with changing the social system 
through the researcher acting on or in the social system. AR has emerged as an important 
approach to research in business and management (Bogers and Horst, 2014; Coughlan and 
Coghlan, 2002; Eden and Huxham, 1996; Gill and Johnson, 2002; Lüscher and Lewis, 2008). 
According to Warmington (1980), AR approaches usually require the researcher to have a 
highly immersive to collaboratively diagnose, define and address a problem. However, in many 
companies it is impractical for the researcher to be fully immersed over a significant time 
period. Recognising this limitation, Platts (1993) pioneered the procedural action research 
(PAR) approach,21 which is analogous to traditional action research, with the dual goals of 
developing theory while providing practical support to the collaborating organisation (Maslen 
and Lewis, 1994). 
Based on the work of Platts, Ilevbare et al. (2016) proposed a framework and methodology for 
creating business tools and processes which are perfectly suitable as the research approach for 
this study, which aims to develop a business tool for IP strategy formulation. The complete 
methodology consists of six main stages: definition, design, detailed development, testing, 
assessment and refinement, and deployment. The research design was based on the 
methodology and is outlined in Figure 3.2. 
                                                
21 PAR is a form of AR and there are different approaches to AR, as pointed out by Reason and Bradbury (2008). 
There are also many studies which were conducted using AR as the research approach at the Cambridge University 
Institute for Manufacturing (IfM) (e.g. Cáñez Olvera, 2001; Ilevbare et al., 2014; Moultrie et al., 2007).  
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Figure 3.2 Overall research design based on the iterative business tool design and testing 
process (see details from Ilevbare et al., 2016) 
 
3.4.1 Definition 
This stage can be seen as a preliminary and preparatory stage for the tool development. 
According to Ilevbare et al. (2016), the definition of a business tool should cover at least three 
aspects: (1) the purpose and scope of the business tool, which provides the target user’s 
perspective of the tool; (2) the basis for the conceptual design of the tool, which provides the 
tool developer’s perspective of the tool; and (3) a description of the completed business tool 
package, which provides the tool facilitator’s perspective. The three aspects are introduced in 
detail below. 
Firstly, the purpose and scope of the business tool should clearly describe the following:   
• Target customer: the type of company that the tool is meant for;  
• Client/user: the specific official within the company whose purpose the business tool 
will serve;  
• Purpose: an identification of the specific issues the tool will address for the target 
customer;  
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• Scope: the extent of the tool’s application across the business improvement cycle; 
• Input: knowledge or information required in the application of the tool;   
• Output: the expected results from applying the tool;   
• Resource considerations: the minimum time and resource requirements to apply the 
tool effectively.   
Secondly, the basis for the conceptual design of the tool should cover the following: 
• Well-defined business need: a business issue being addressed by the tool; 
• Business case: a justification for the tool, to show its advantages over existing 
approaches in terms of meeting the need;   
• Theoretical underpinning: concise review of academic literature on the business issue 
that supports the tool’s purpose and design;   
• Tool development plan: time and resource outlay for the creation and testing of the tool, 
including the academic and practitioner links required to create an effective tool.   
Thirdly, the completed business tool package, which describes the expected physical 
components of the tool: 
• Background reading: the concise document that presents the academic literature and 
practitioner insight upon which the tool is based. It might also include any lessons 
learned during testing of the tool;   
• Facilitator guide or manual: the main material used to explain the application of the 
tool, showing the necessary steps and procedures to follow and the expected results;   
• Facilitation pack: the materials required by the tool facilitator in engaging with the 
client. These might include: workbooks, worksheets, MS PowerPoint presentations, 
MS Excel spreadsheets, charts and templates or software. 
This research emerged from the literature by exploring the gaps, and thus most of the 
information for the three aspects listed above was also presupposed based on the literature 
review. In addition, 10 exploratory interviews were conducted at this stage for two main 
purposes: (1) to verify the relevance of the study and confirm the problem for the organisations; 
and (2) to verify the feasibility of the proposed approach to solve the problem.  
The interviews covered two main groups: IP practitioners (e.g. IP manager and IP consultant) 
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and roadmapping practitioners. The IP practitioners were approached through academic and 
industrial contacts, and the roadmapping practitioners were affiliated with Insititute for 
Manufacturing (IfM). The interviews were semi-structured in format, providing the flexibility 
in discussion which allowed the practitioners to share and reflect on personal experience to 
illustrate the insight they provided. The interviews lasted up to 60 minutes. For the IP 
practitioners, the interviews covered two main areas: (1) the problems that companies have 
when formulating IP strategies; and (2) the processes that companies use to formulate their IP 
strategies. For the roadmapping practitioners, questions were used to explore if they had any 
experience involving IP strategy making (or IP management) in their past roadmapping 
practices. Table 3.2 outlines the practitioners consulted.  
However, based on all the initial works mentioned above, it is still unlikely to cover all the 
aspects outlined in detail for the three aspects. It is expected that it will become more complete 
as the tool design progresses. Specific aspects of the definition are expected to change (and 
would require modification) as understanding of the tool matures through testing until its 
release for use. The details of the IP strategy formulation tool can be found from the guidebook 




















Patent analyst at a UK-based IP research firm providing search services and helping 
their clients develop related strategies.  
2 
(06/2016) 
Innovation director who was also responsible for IP strategy development at a UK-
based drug delivery, formulation and manufacturing technologies company. 




IP manager at an international fingerprint identification technologies company. 
Previously a patent manager at one of the largest international semiconductor and 




Founder at a UK-based IP consulting firm providing consultancy, search and training 
services. Previously worked at several technology companies and consulting service 
firms, with over 20 years of experience. 
5 
(07/2016) 
CEO at a UK-based software company using AI for organisations’ IP management, 
with over 20 years of experience in IP. 
6 
(07/2016) 
CTO at a UK-based IP firm providing strategic advisory services to maximise value 
from organisations’ innovations. Previously worked at several UK-based business 
consulting firms and medical products companies, with over 30 years of experience 
in both technical and IP areas. 
7 
(08/2016) 
IP valuator at an EU firm providing strategic value management and finance of IP, 
with more than 10 years of experience in IP and roadmapping. 
8 
(10/2016) 
Consultant at IfM Education and Consultancy Service (ECS) with more than 10 years 
of experience providing a roadmapping service for strategy development, innovation 
and technology management. 
9 
(10/2016) 




Industrial associate at ECS with more than 20 years of experience in developing 
business and technology strategies (also expertise in roadmapping). Previously held 





The creation of the business tool includes two stages. The first is design, which involves the 
creation of an initial framework of the intended tool (the second is development, which is 
introduced in the next sub-section). This is done according to a chosen delivery format and 
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what key outputs are expected from the tool. It provides an initial picture of the arrangement 
of processes, procedures and methods to transform inputs into outputs most effectively. This  
stage mainly relies on a retrospective approach including techniques such as literature review 
and archival analysis (Cooper and Schindler, 2011; Nutt, 2001; Van de Ven, 2007).  
Literature review  
The literature review in Chapter 2 helped in identifying the gaps in the existing theory and 
practice of roadmapping. It identified main components forming a strategy and hence an IP 
strategy. Further to this, additional literature reviews were carried out – as outlined in Chapter 
4 – to identify and understand key factors of roadmapping. All these reviews were used as the 
foundations to structure the preliminary framework. The framework was thereafter modified 
based on the findings from the archival analysis and interviews with roadmapping practitioners. 
Chapter 5 also includes additional reviews of the roadmapping process which was combined 
with strategy formulation process in Chapter 2 to form a process model for this study. 
Archival analysis  
In the archival analysis, 962 publicly available roadmapping reports (referred to, in this thesis, 
as the corpus of roadmapping documents) published between 1994 and 2018 were examined22. 
The data obtained served two main purposes: (1) it reinforced the knowledge gap identified 
from the literature review and showed the novelty of using roadmapping for IP strategy 
formulation. Although the literature on roadmapping is abundant, very few documents 
addressed the IP-related problems using roadmapping; (2) it provided both theoretical and 
practical approaches that could be followed to address IP management-related problems. It has 
been mentioned by Ilevbare et al. (2016) that it is particularly important that a completely new 
tool is not created where an existing tool can be improved or adapted to fulfil the purpose of 
the otherwise new tool.  
 
                                                
22 The corpus of roadmaps had been archived by Dr Rob Phaal (https://www.ifm.eng.cam.ac.uk/people/rp108/), 
who conducts research in the area of strategic technology management with a particular interest in roadmapping, 
in terms of both research and practice. 
3.4.3 Development 
 
The second one concerns the detailed development of the tool’s sketch into a series of detailed, 
logical analytical or generative steps (process model of this research). In detail, this stage 
focuses on the creative transformation of conceptual or theoretical management knowledge, 
which may be in the form of frameworks, into practical procedures, using new and/or 
modifying existing management methods. The procedures and methods are integrated to enable 
effective and efficient transformation of inputs into outputs. At this stage, the detailed 
facilitator guides, analysis templates, client handouts, and so on, which explain the tool’s 
procedures and usage, are created to embody the tool. The development was mainly based on 





The interviews were conducted in two phases at this stage. In the first phase, industrial 
practitioners who were familiar with IP were approached to introduce their IP strategy 
formulation processes, provide suggestions on the tool development, and appraise on the initial 
ideas of IP roadmapping (including draft framework and process). These practitioners were 
identified and approached through academic contacts at IfM including the IP interest group23, 
Strategic IP Forum24 and STIM Consortium25. The interviews were carried out through one- 
to-one engagements or focus-group meetings with multiple practitioners (usually with a 
presentation at the beginning). The interviews were semi-structured and lasted between 60 to 
120 minutes depending on the number of participants. In the second phase, the roadmapping 
practitioners who participated in the definition stage were approached again to explore the 
research ideas and support the drafting of the initial roadmap template and detailed workshop 
procedures. The interviews were also semi-structured and lasted up to 60 minutes. Table 3.3 





For manufacturing companies where participants meet regularly to discuss IP-related issues from a business 
perspective. See more details at https://www.ifm.eng.cam.ac.uk/research/innovation-and-ip-
management/industry-engagement/ip-interest-group-ipig/. 
24 
The Strategic IP Forum (SIPF) is an open event series launched in spring 2014 that focuses on strategic IP 
topics from a business perspective. See more details at https://www.ifm.eng.cam.ac.uk/research/innovation-and-
ip-management/industry-engagement/strategic-ip-forum/. 
25 
The Strategic Technology & Innovation Management (STIM) Consortium is a practice-oriented research and 
networking collaboration between industrial member companies and the Centre for Technology Management. 









Innovation director who was also responsible for IP strategy development at a UK-
based drug delivery, formulation and manufacturing technologies company. 




IP manager at an international fingerprint identification technologies company. 
Previously a patent manager at one of the largest international semiconductor and 
telecommunications equipment companies. 
3, 4, 5 
(11/2017) 
CTO, Director of IP and patent portfolio analyst at a UK-based technology company 
mainly focused on display technologies. The CTO had over 20 years of experience 
in the industry with a good knowledge of IP. The Director of IP had over 30 years 
of experience in all major aspects of IP. The patent portfolio analyst had more than 
10 years of experience in project management and innovation. 
6 
(12/2017) 
Head of IP at a multinational conglomerate company and one of the largest industrial 
manufacturing companies’ UK office, focusing on the areas of electrification, 
automation and so on. Previously a patent attorney working for different 
organisations and companies.   
7 
(12/2017) 
CEO at a UK-based technology company focusing on motor sports, automotives, 
public transport and healthcare. It was run as an internal R&D department, rather 
than a standalone business prior to the CEO joining. Previously at different large 












After its creation, a tool (including framework and process) must be assessed to improve its 
effectiveness and efficiency. According to Ilevbare et al. (2016), this might be carried out in 
two ways: (1) subjective assessments by experienced practitioners and the tool’s potential users; 
(2) application of the tool to a number of practical cases. The combination of these two ways 
provides time efficiency and test effectiveness that either approach, applied separately, might 
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not provide. It needs to be noted that the testing process (and refinement process) is iterative, 
with several cycles (three cycles for this research) required to reach a stable result (see Table 
3.4 for details).  
The subjective assessments at this stage were used to addresses the obvious drawbacks or 
deficiencies of the tool. This was carried out through interviews also, including one-to-one 
engagements and focus-group meetings. Both the approaches are appropriate for action 
research, according to Kitzinger (1995) and Hopkins (2009). The practical cases were also used 
to address any deficiencies missed in the subjective assessments. In addition, the questionnaire 
and participant observation were used during the practical cases. The identification of 
companies to take part in the in-company case studies was facilitated by the advertisement of 
the proposed process on the IfM website, IfM newsletter and LinkedIn groups, and 
presentations at an IP interest group, Strategic IP Forum and STIM Consortium.  
The main criterion for selecting the organisations was that they were technology-based with IP 
portfolios (especially patents) and were interested in improving their IP management process. 
In this research, IP people from the participated companies are essential for the design of the 
workshops, and business executives are also desirable to provide information for strategic 
landscape (but relevant information can also be captured by pre-workshop template). 
Test criteria 
It is difficult to define universally valid test criteria for tools and processes due to the large 
variety of tools that are potentially available (Ilevbare et al., 2016). However, a tool may be 
tested on the basis of the effectiveness with which it meets its own objectives. With the aim of 
better describing the effectiveness of a tool, Platts (1993) suggested three criteria for tool 
assessment: feasibility, usability and utility (or functionality). Feasibility is demonstrated by 
the ability to follow the process as described; usability refers to how well each stage of the 
process was organised and it also gives the opportunity to identify problems encountered in 
applying the process; and utility (or functionality) refers to the usefulness of the process in 
generating action plans.  
The criteria discussed above were applied in the testing process for this research. The main 
means of gathering feedback along these criteria would be through questionnaires completed 
by people who participated in the process. The questionnaire (see Appendix 11) included two 
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main sections: the first section looked for the feedback on each layer of the roadmapping tool 
(framework) to support the refinement process; the second section captured the feedback on 
the three criteria to verify the overall effectiveness of using the tool. The questionnaire used a 
5-point rating scale and qualitative comments were also collected. 
3.4.5 Refinement 
As has been mentioned above, the assessment process was iterative with several cycles (three 
cycles for this research). In each cycle, the tool was tested and refined. The participant feedback 
gathered during the testing process forms the basis for further refinement of the tool. Based on 
the refinement, the different tool (and process) components are optimised until reaching a stage 
of stability. According to Maslen and Lewis (1994), the indication of the stability can be given 
by the number of changes (or improvements) to a tool at each stage of refinement. As explained 
by Maslen and Lewis, development should continue until either successive appraisal-
refinement episodes provide only small improvements, or practical resource constraints limit 
further development. As shown in Figure 3.3, the number of improvements should reduce with 
each additional episode of appraisal and refinement (Platts, 2010). 
 
 
Figure 3.3 Initial process development and testing of process showing the extent of 
corrective changes (improvements) to a tool as the appraisal cycles progress (adapted 
from Platts, 2010)
 
Table 3.4 Interviews and in-company cases for the testing and refinement stage26 
 Iteration cycle 1 Iteration cycle 2 
 




































Profile Practitioners Profile 
1 
(01/2018) 
IP manager at a UK-based AI company 
focusing on clinical development. 
Previously worked as patents analyst 
and technology specialist in different 
large international companies, with 
over 10 years of experience. 
6 
(06/2018) 
Head of IP at a multinational 
conglomerate company and one of the 
largest industrial manufacturing 
companies, focusing on the areas of 
electrification, automation and so on. 
Previously a patent attorney working 
for different organisations and 
companies.   
11, 12, 13 
(04/2019) 
Senior Managers participating in 
STIM 2018; the workshop was 
designed for STIM companies who 
were interested in IP management. 
2 
(01/2018) 
IP manager at a large multinational 
technology company providing 
telecommunications equipment, with 
over 20 years of experience. 
7 
(06/2018) 
Director at a multinational 
pharmaceutical company with about 20 
years of experience. 
14, 15,16, 17 
(04/2019) 
Principal Research Associate at CTM; 
Product Manager, Senior Industrial 
Fellow Solution and Development 
Specialist at IfM ECS. All were 
experts in roadmapping from both 
academic and practical perspectives. 3 
(01/2018) 
CEO at a China-based technology 
company focusing on flashlight 




Commercial lawyer and intellectual 
property counsellor providing advice to 
government agencies, multinational 
corporations and SMEs, and routinely 
lecturing on IP at various universities 
and professional associations, with over 
20 years of experience. 
4 
(03/2018) 
Technical Director at a multinational 
technology company focusing 
on infrared and ultraviolet emitters and 
components. Previously worked as 
senior manager in different large 
technology companies, with over 30 
years of experience. 
9 
(06/2018) 
Director at an independent technical 
consulting firm specialising in matters 
relating to IP. Previously worked as a 
consultant at a large technology 
consulting firm. 
Worked as a collaborator with IfM ECS 
especially on this project, and provided 
advice through periodical meetings. 
5 
(03/2018) 
Vice President of Engineering at a 
multinational company providing 
Automation Solutions and Commercial 
& Residential Solutions (product 
manufacturing and engineering service) 
10 
(06/2018) 
Independent management consultant 
working with IP for over 30 years and 
have experience in all major aspects of 
IP. 
 
                                                
26 STIM 2016, STIM 2017 and STIM 2018 were attended to approach practitioners for interviews and obtain access to in-company cases. Feedback was also collected at poster 






Retrospective roadmapping session 
with one IP manager; the company was 
medium sized and focused on finger 
printing technologies.  
4 
(03/2018) 
Hypothetical roadmapping session with 
the Intellectual Property Office of 
Singapore (IPOS) IP consultancy 
teams; 17 attendees including the 
Director of IPOS’s Legal Department, 
the Head of IP Management 
(Government) and members of the team 




Parallel roadmapping session with two 
start-ups in Bradfield Centre. 
Attendees including CEO and Director 
of a software company; CEO and 




Roadmapping session with CEO; the 




Roadmapping session with CEO, IP 
consultant; the company was a 
subsidiary of a large conglomerate and 
focused on motor sport, automotive, 
public transport and healthcare. 
10 
(10/2018) 
Roadmapping session with 4 
attendants from IP department; the 
company was a Japan-based large 
company with a subsidiary in 




Roadmapping session with CTO, IP 
manager, and Innovation director; the 
company was one of the top display 
technology providers and planned to 




Roadmapping session with CEO, CTO, 
IP manager, VP device development; 
the company was small sized and 
focused on flexible integrated circuits.   
11 
(12/2018) 
Two groups parallel roadmapping 
session with 6 project leaders and 2 
consultants from three product teams; 
the research organisation was large 
sized and UK-based, and provided 
NDT, welding and inspection services 
7 
(06/2018) 
Hypothetical roadmapping session with 
Head of IP and 5 patent attorneys; the 
company was a large conglomerate 
company and focused on the areas of 
electrification, automation and so on. 
12 
(02/2019) 
Roadmapping sessions with 15 




STIM training workshop using 





Parallel roadmapping session with 
three start-ups in Bradfield Centre. 
Attendees including 5 founders (one of 
an energy storage battery company, 
one of an induction machine drive 




Roadmapping session with Innovation 
Manager, R&D Engineer, Projects and 
Operations Manager, Technologist and 
Patent Attorney; the company was 




This stage occurs after a tool or process has been sufficiently tested and rolled out for 
application. However, it is contingent on the ability to disseminate a tool widely whether it is 
appropriate or practical to do so. This stage will be completed by commercialisation of the tool 
(e.g. collaborating with IfM ECS (the licensing agreement is going to be signed) and an 
independent technical consulting firm specialising in matters relating to IP). However, the 
plans are not included in this thesis.  
3.5 Research design considerations  
3.5.1 Research quality 
This research was guided by design principles commonly used to establish the quality of a 
piece of research including validity and reliability (Bryman, 2001; Easterby-Smith et al., 2001; 
Yin, 2013). For the constructionist, qualitative approach to research (as followed in this study), 
there are different criteria under validity and reliability, as outlined and explained in Table 3.5. 
This research, carried out to understand how roadmapping can be used to formulate IP 
strategies systematically, can be described as both exploratory and descriptive in nature. 
Therefore, the criterion ‘internal validity’ was not significant for this study. In addition, this 
study was carried out by a single researcher, so the criterion ‘internal reliability’ was also not 
included. The other criteria were fulfilled using recognised tactics or strategies.  
As advised by Robson (2002) and Yin (2013), ‘construct validity’ was maintained by using 
multiple sources of data to enhance the rigour of the research and reduce the impact of biases. 
As described above, the research combined data from literature, archival analysis, interviews, 
questionnaires and participant observations, which reduces the potential for biased accounts 
from any single source of data. The main threat to validity for action research is the lack of 
impartiality on the part of the researcher (Coughlan and Coghlan, 2002). In order to deal with 
the problem, various roadmapping and IP practitioners were consulted as part of the tool 
evaluation process. Based on the business tool development framework, the overall research 
was documented as it progressed to clearly and logically link the research questions, findings, 
suggestions, evaluations and conclusions.  
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This study also aims to generalise the findings using the roadmapping approach to IP strategy 
development. The case studies carried out and experiences shared by practitioners consulted 
were not constrained to a specific industry, thus the findings may be regarded as not industry-
specific. To promote reliability, interview protocols, case study protocols and questionnaires 
were used to guide the collection of data, as suggested by Yin (2013), which also improved the 
consistency in data collection across the various interviews and cases. 
  
Table 3.5 Design principles and criteria for constructionist, qualitative research (based 
on Bryman, 2001; Easterby-Smith et al., 2001; Yin, 2013) 
Design 
principle 
Explanation Criteria Explanation 
Validity 
Does the study 
properly reflect 
the experiences 
of those in the 
research setting?  
Construct validity  
Establishing correct operational measures for 
the concepts being studied  
Internal validity  
For explanatory or causal studies only, and not 
for exploratory and descriptive studies: 
establishing causal relationships, showing how 
certain conditions lead to other conditions  
External validity  
Degree to which the study’s findings can be 
generalised to other situations beyond the 




about how sense 
was made from 
the raw data?  
Internal reliability  
When there is more than one researcher: 
showing consistency across members of the 
research team in what they observe  
External reliability  
The degree to which the study can be replicated: 
demonstrating that the procedures followed can 
be repeated to provide similar results  
 
 
3.5.2 Ethical considerations 
In this research, the in-company cases carried out to apply the process suggested by the research 
required the companies to provide confidential information such as product development plans 
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or unprotected IP information to the researcher. This sensitive aspect of the research initially 
hindered case access and acceptability of the researcher to the organisations. To ease this 
difficulty, non-disclosure agreements (NDAs) were drawn-up to which the researcher was (and 
still is) bound. Thus, contents of the reports and visual charts resulting from the in-company 
cases (presented in this thesis as illustrations of the process followed) have been stripped of 
information considered sensitive. Also, names of the companies and participants have been 
anonymised. In addition, simulated cases were also used to test the proposed process in several 
cases when NDAs were not able to be signed, as mentioned above (see Table 3.4).  
 
3.6 Summary 
This chapter has discussed the research methodology. The study was designed according to the 
constructionist paradigm, and it followed a qualitative approach. It was carried out based on 
the framework for creating management tools, which originally came from the PAR approach 
pioneered by Platts (1993). The complete methodology consists of six main stages: definition, 
design, detailed development, testing, assessment and refinement, and deployment as explained 
by Ilevbare et al. (2016). 
At the definition stage, it was aimed to explain three important aspects (the purpose and scope 
of the business tool, the basis for the conceptual design, and the description of the completed 
tool package; see details in Appendix 1). The exploratory interviews were conducted to verify 
the relevance of the study and confirm the problem for the organisations, and also verify the 
feasibility of the proposed approach to solve the problem. At the design stage, the initial 
framework of the intended tool was created based on literature review and archival analysis 
(details in Chapter 4). At the development stage, the process model was created based on 
literature review and interviews (details in Chapter 5). At the testing and refinement stage, the 
tool was tested and refined iteratively with three cycles (details in Chapter 6). The data from 
interviews, in-company cases, questionnaires and participant observations were combined. The 
deployment stage aims to disseminate the tool widely, which will be explained in further works. 




Chapter 4 – Development of framework 
This chapter27 addresses the creation of an initial framework as described in design stage in the 
last chapter. Instead of reviewing the literature on roadmapping frameworks in Chapter 2, it is 
presented firstly in Section 4.1 as the theoretical foundation for the preliminary framework, 
including an introduction to roadmapping formats and generalised framework. In order to study 
the IP roadmap format for this research, the existing studies on relevant topics are also reviewed. 
In Section 4.2, the preliminary framework is presented based on literature review and archival 
analysis. Section 4.3 summarises the chapter. 
4.1 Introduction to roadmapping framework 
4.1.1 Management tools 
The management tools are used to support strategy formulation by augmenting analysis and 
decision making processes (Frame, 2002). Depending on different application areas, different 
formats can be used for data collection, decision making, visualisation and communication. 
According to Phaal et al. (2006), “such tools can take many forms, including matrices, grids, 
tables, graphs, checklists, taxonomies, lists and software, together with combinations of these 
forms”. In this section, different management tools will be briefly discussed to select 
appropriate features satisfying the demand of this research. 
According to Ilevbare et al. (2016), a completely new tool should not be created where an 
existing tool can be improved or adapted to fulfil the purpose of the otherwise new tool. 
Therefore, it is important to explore the necessary purposes of the tool that this research needs 
to create.  
• Firstly, because this research aims to achieve the strategic alignment between different 
strategy levels, it is important that the tool can support the dialogue and hence improve 
                                                
27 Part of the research contained in this chapter and the next was presented at the R&D Management Conference. 
Details can be found in Wang et al. (2018, 2017). 
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the consensus between different stakeholders.  
• Secondly, since it is important that the existing tool should be improved to fulfil the 
purpose, the customisation of the tool should be easy. According to Phaal et al. (2004), 
“Owning to the context-dependent nature of particular technology management 
challenges, business processes and management tools need to be somewhat flexible, 
and be able to be adapted or customised to fit the aims, needs, resources and culture of 
the particular firm”. 
• Thirdly, since timing is important for IP management, ‘time’ from short-term to long-
term should be a key dimension of the tool.  
In order to realise the strategic alignment, visual tools allow access to and create exchange of 
expert knowledge and experience, help explore opportunities and concepts through dialogue, 
and provide visual representation of strategy (Kerr et al., 2011). Eppler and Platts (2009) 
argued that visualisation of strategy can facilitate the resolution of emotional conflicts as well 
as social and cognitive challenges of affected stakeholders and coalition formulating strategy. 
Therefore, visualisation can support managerial thinking, managerial communication and 
coordination as well as increase the motivation and engagement of peers (Eppler and Platts, 
2009). 
While there are numerous types of visual tools available for different stages of strategy 
formulation, companies need to choose suitable ones in order to reduce complexity of their 
approach and achieve the targets. Eppler and Platts (2009) provided four groups of 
management tools aiding visualisation of strategic concepts, serving the key phases during 
strategising. The four groups of visual management tools are shown in Table 4.1 including 
structuring, elaboration, sequencing and interaction methods.  
Among these different methods, roadmapping seems to be a particularly suitable approach for 
the purposes of this research. Roadmapping has a key characteristic to show a timeline which 
visualises future options and enables forecasts about timing, synergies and required capabilities 
(Chaskel, 2014). In addition, roadmapping is very flexible to be modified for different demands 




Table 4.1 Four genres of strategy visualisation methods (Eppler and Platts, 2009) 
Visualisation method type Main features Examples of visual formats 
Structuring methods 
(Analysis phase) 
Provide a ready-to-use structure 
(incl. categories) to organize and 
synthesize information 
Bar diagram, line chart, system/loop 
diagram, 2 by 2 positioning matrices 
(BCG, McKinsey, and SWOT), Porter’s 
five forces diagram, S-curve diagram 
strategy chart, product-market diagram  
Elaboration methods 
(Development phase) 
Provide rules and a relatively open 
structure to elaborate on 
information, discover new patterns, 
build a common understanding and 
develop options  
Decision tree, Ansoff matrix, 
morphological box, knowledge map, 
concept map, Mind Map, Parameter 




Provide rules, categories and 
graphic structures to organize 
information, such as tasks or goals, 
chronologically to pre- pare action  
Timeline, flowchart, Gantt chart, 
roadmapping, CPM diagram (critical 
path method), PERT diagram, swim 




Provide an interface to capture, 
aggregate, present and explore 
information  
Management controlling dashboard/ 
cockpit, Strategy Map, visual 
metaphors, tracking diagrams such as 
flight plan  
 
 
4.1.2 Roadmap types and formats 
Roadmapping, which is widely adopted by many organisations in different sectors and at 
various levels, has been recognised as a powerful technique for supporting technology foresight 
and innovation planning (Phaal et al., 2010). The development of this approach is generally 
attributed to Motorola’s application of the process in the 1970s to support its product 
development strategy28 (Willyard and McClees, 1987). As discussed in the last sub-section, 
                                                
28 Origins of roadmapping are opaque, and technology roadmaps by NASA, Lockheed Martin and others have 
been identified in technical reports from the 1960s, with evidence of an economics roadmap from 1940s. Motorola 
must have used the technique from the defence and aerospace sectors, and invested in the technique, leading to a 
journal publication – this is what led to their approach having such impacts, as it became much more visible, 
notably into the International Technology Roadmap semiconductor (ITRS) in the 1990s. 
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roadmapping is a particularly suitable tool for IP strategy formulation due to several reasons 
and thus the framework was selected and modified for this research: 
• Roadmapping can be used to integrate what is known at all levels of the firm into a 
framework that supports strategic initiatives and tactical decisions (Petrick and Echols, 
2004). This is important for this research to integrate different level strategies (i.e. IP 
strategy with business strategy). 
• The value created in roadmapping arises from both the finished form of the roadmap 
created and the process of its creation. Through the roadmapping process, learning, 
communication and consensus among stakeholders is achieved, thereby increasing the 
prospect of better decision-making. In addition, the roadmap created serves as a 
powerful tool for subsequent communication of key strategic information to internal 
and external stakeholders (Ilevbare, 2013). Therefore, this tool is ideal to support the 
dialogue between engineers, lawyers and business executives. 
• The roadmapping approach is flexible, both in structure and process followed in 
development (Phaal et al., 2004). This feature makes the modification of the generalised 
framework into the specific IP roadmapping framework easy, and it also allows 
customisation for different organisations depending on their specific demands.  
• Roadmaps incorporate an explicit element of time. Because IP management is a process 
including plans from short term to long term, time is a key element to prompt the team 
to be specific with respect to related strategies. For example, in the filing stage, the 
timing is very crucial to guarantee a patent. 
• Roadmapping provides visualisation of strategy, which can support managerial 
thinking, managerial communication and managerial coordination, as well as increase 
the motivation and engagement of peers (Eppler and Platts, 2009). It is also suggested 
that tools need to have a human-centric focus to encourage dialogue and cooperation 
(Kerr et al., 2013). All of these factors are important during strategising. 
Since roadmapping is a particularly suitable tool which can be customised easily to suit the 
required strategic context for this research, an overview of the relevant literature regarding 
roadmap structure and format is presented below. 
Traditionally, roadmaps were applied to identify technological solutions (Ilevbare, 2014). As 
a result, the term technology roadmapping has been dominant in the literature. In fact, 
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‘technology’ is often only one aspect of a technology roadmap, and the approach may be more 
generally termed ‘business’, ‘strategic’ or ‘innovation’ roadmapping (Ilevbare, 2014). 
There are several different taxonomies for roadmaps (Albright and Schaller, 1998; Beeton, 
2007; Kappel, 2001). For example, Kappel (2001) provides a taxonomy that is based on two 
dimensions: roadmapping purpose and roadmapping emphasis, as shown in Figure 4.1. Kappel 
identified four classes of roadmaps: science/technology roadmaps, industry roadmaps, product 
technology roadmaps and product roadmaps. Phaal et al. (2001) provided a different taxonomy 
of roadmaps based on the purpose and visual format, as shown in Figure 4.2. The category 
comprises product planning, service/capability planning, strategic planning, long-range 
planning, knowledge asset planning, programme planning, process planning and integration 
planning. The details of purpose and format can be found in Tables 4.1 and Table 4.2, which 
are rather relevant to this research as fundamental guidance since it is necessary to study the 
IP roadmap template. 
According to Phaal and Muller (2009), the condensed visual format of a roadmap provides a 
high-level view of the system in question, incorporating all the key perspectives in a form that 
supports the strategic dialogue for developing consensus and aligning action, and identifying 
challenges, risks and tensions. Therefore, the roadmap can be thought of as a general-purpose 
strategic lens, through which a complex system can be viewed, as shown in Figure 4.3. In the 
figure, there are two distinct layers for this kind of roadmap lens: 
• An underlying information-based structure (the roadmap architecture) to represent the 
information contained within the roadmap by defining key elements of the system 
(layers and sub-layers of the roadmap), set against time; 
• An overlaying graphical layer, with format, style and colour chosen to represent the 
roadmap structure and its contents for communication purposes. The multi-layered 

















Figure 4.3 Roadmaps provide a strategic lens through which complex systems can be 
viewed (Phaal and Muller, 2009)
 




1 Product planning The insertion of technology into manufactured products 
2 Service/capability planning Focused on how technology supports organisational capabilities; more suited to service-based 
organisations/purposes 
 
3 Strategic planning Includes a strategic dimension in terms of supporting the evaluation of different opportunities and threats, 
typically at the business level 
 
4 Long-range planning Extends the planning time horizon, and is often performed at the sector or national level as a foresight process 
5 Knowledge asset planning Aligns knowledge of strategy more directly related to project planning 
6 Programme planning Implementation of strategy more directly related to project planning 
7 Process planning Supports the management of knowledge, focusing on particular process areas 
8 Integration planning Integration and evolution of technology in terms of how different technologies combine within products and 
systems or to form new technologies 
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4.1.3 Generalised roadmap framework 
The generalised roadmap framework uses a multi-layered, time-based graphical format, which 
is shown below in Figure 4.4. This roadmap framework can be considered as a dynamic 
business or systems framework which provides a coherent and holistic structure (Phaal and 
Muller, 2009). Within this structure, the development and evolution of the business or system 
and its components can be explored, mapped and communicated (Ilevbare et al., 2014; Phaal 
and Muller, 2009). The roadmap architecture includes two key dimensions: timeframes and 
layers.  
In the horizontal axis, the timeframes usually include the past, short-, medium- and long-term 
perspectives, as well as vision. Along the time dimension, logical steps for planning are brought 
out by asking questions: “where are we?”, “where do we want to go?” and “how can we get 
there?” (Phaal et al., 2003). The vertical axis usually consists of several layers and sub-layers, 
which can be developed in response to the particular needs associated with roadmapping 
activities. These layers can facilitate the alignment of interacting themes, and capture analysis 
on different levels (Ilevbare et al., 2014). In general, three broad kinds of layers (Phaal et al., 
2010) are identified: 
• The ‘know-why’ layer: the top layer relates to the trends and drivers that govern the 
overall goals or purpose (e.g. external market and industry trends and drivers: social, 
technological, economic, environmental, political, infrastructural, together with 
business vision and policy); 
• The ‘know-what’ layer: the middle layers focus on the tangible systems that need to be 
developed in response to the know-why layer; 
• The ‘know-how’ layer: the bottom layers concerned with resources (internal and 
external) necessary for actualising the required products, services and systems in the 
know-what layer. 
Figure 4.5 presents an example of roadmap architectures in more detail on layers and sub-
layers. These layers and sub-layers are represented by a systems-based hierarchical taxonomy 
which is illustrated on the left side of Figure 4.6. Based on such hierarchical taxonomies of 
strategies (called a ‘T-plan’ approach), it is possible to establish scalable frameworks for 
strategic planning at different levels of granularity (Moehrle and Isenmann, 2008; Phaal et al., 
2001a; Phaal and Muller, 2009).  
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Figure 4.5 Example roadmap architecture (Phaal and Muller, 2009) 
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4.1.4 Existing studies on the IP (patent) roadmap 
While studies of roadmapping are abundant, there is no evidence that roadmapping and IP have 
been studied in combination in the literature. One relevant topic which can be found in the 
literature is the ‘patent map’. The patent map was originally developed at Japan Patent Office 
(JPO) in the 1960s (see Figure 4.7) for the purpose of facilitating the patent examination 
process (Granstrand, 2000). This tool can be used to visualise patent information by analysing 
a bibliography of mass patent documents, which enables companies to identify the patents in a 
particular technology space, verify the characteristics of the patents, and recognise the 
relationships to see if there are any zones of infringement (Lütolf-Carroll et al., 2009). However, 
the patent map only considers existing patents, and the timeline will not be extended to the 
future for planning, and is therefore distinct from what we aim to focus on in this research. 
However, it is still potentially useful as it provides a format reference for the layout of IP assets 
on the roadmap. 
In order to examine the existing studies on the IP roadmap, the corpus of roadmap documents 
collected by Phaal (2011) was examined. The corpus contained 962 roadmap documents from 
the public domain. The review was carried out in two parts: the first part examined the 
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‘document content’, to identify relevant studies and how IP and roadmapping were used in 
combination; the second part examined ‘the roadmap visual’, to identify how IP issues were 
communicated (or depicted) on the roadmap visuals contained in the publications. In order to 
realise the target, the entire set of roadmap documents served as data, and the Google 
DesktopTM
 
search engine was used to search for keywords including ‘intellectual property’, 
‘IP’ and ‘patent’. However, it turned out that the area was very narrow, with only eight studies 
found. These eight studies were then examined in detail, and six were found to focus on 
extracting technology information for the technology layer in a roadmap using patent analysis. 
The concept of a ‘patent roadmap’ was found in the other two studies (i.e. Jeong et al., 2015; 
Jeong and Yoon, 2015), which provided a similar concept for this research.  
The visual format of patent roadmap was then studied, which can be found in Figure 4.8. The 
patent roadmap contains two layers: technology and patent. It can be seen as a further 
development based on an existing technology roadmap. This method uses quantitative 
algorithms to establish the roadmap: firstly, the ontology of technology is generated to 
recognise both concept and structure of technology, and it is used to support researchers to 
identify what components are needed to generate promising technology; secondly, patents are 
collected from a patent database, and keywords and a keyword vector are extracted from the 
patent information; thirdly, the collected patents are grouped by hierarchical clustering based 
on cosine similarity; finally, the patterns of patent development are derived by the types of 
patents (Jeong and Yoon, 2015).  
This ‘patent roadmap’ to some extent assists companies to concentrate on important patents. 
However, involving only the patent layer seems not very effective as a strategic tool, but more 
like a ‘memorandum’ to be used in R&D department. As mentioned above, ‘technology’ is 
often only one aspect of a roadmap. Accordingly, the patent should be only one aspect of a 
patent roadmap and other elements such as relevant strategies must be considered. Given this, 
the IP roadmap should be an expansion of the patent roadmap with other types of IPRs being 









Figure 4.8 A patent roadmap example (Jeong and Yoon, 2015) 
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4.2 Preliminary framework for IP strategy formulation 
The roadmaps formats, the generalised roadmap framework, and existing studies which are 
relevant to the IP roadmap were thoroughly introduced in the last section. The focus of this 
section is the underlying information-based structure (architecture) of the roadmap which 
needs to be configured to suit the research objectives, to provide a framework and common 
language to support the dialogue to develop and implement IP strategy.  
4.2.1 Dimensions of IP strategy 
As mentioned above (see Figure 4.6), the hierarchical taxonomies of strategies can be used for 
roadmap architecture. Therefore, defining IP strategy would be important in order to embed it 
into the hierarchy where it belongs. In Chapter 2, a working-definition was provided based on 
the literature review, and the important components have been highlighted to structure the 
framework and ensure these are represented in the definition of an IP strategy. Based on the 
components, an IP strategy should: 
• Be used to maximise dynamic value appropriation (and creation) from an organisation’s 
technologies, products (or services);  
• Be in support and thus in alignment with its business objectives; 
• Include deployments (e.g. acquisition, maintenance, exploitation and enforcement) of 
intellectual property (rights), and thus it needs to be updated with the environmental 
changes over time. 
These components can be seen as a summary which represents the ‘why’, ‘what’ and ‘how’ 
questions of an IP strategy, and then the sequencing of the IP strategy elements need to align 
with timing (‘when’ question). Based on the generalised roadmap framework, the recognised 
dimensions can be used to form the layers of the IP roadmap if the multi-layered, time-based 
graphical format is used. The details of these dimensions were discussed in Chapter 2 and are 
thus summarised as follows. 
‘Why’ are IP assets needed for the organisation’s business? 
Since IP assets can be attributed to somewhere in excess of 75 percent of the value of publicly 
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traded companies (Ocean Tomo, 2017), different IP assets have been viewed not only as legal 
assets to protect companies’ own inventions from imitation but also as key business assets to 
extract value. They have become more significant in companies’ strategic planning and 
decision-making. Typically, companies view value from IP in two ways – value appropriation 
and value creation, as discussed in Chapter 2 – and different IP roles have been listed in Table 
2.6. In order to achieve value effectively, the IP strategy must be integral to the business 
strategy to create maximum value (Story, 2010).  
‘What’ (IP assets) can be used to achieve the organisation’s business objectives? 
As explained in Chapter 2, for technology-based companies, patents are the most important 
and common IP assets for protecting technologies. Secrecy – including trade secret and know-
how – is an alternative for protecting inventions which do not meet the patentability criteria or 
are easily reverse-engineered. In addition, secrecy can last forever and has no registration or 
maintenance fees. However, it also has shortcomings such as it cannot provide the exclusive 
right to exclude third parties, and, once the invention is made public, anyone may have access 
to it. Therefore, it is always important for companies to consider if an invention should be 
patented because the propensity to patent varies with many factors such as firm size, industry 
sector and invention type (e.g. product technologies protected by patents and process 
technologies protected by trade secret) (Arundel and Kabla, 1998; Brouwer and Kleinknecht, 
1999).  
The other IP assets have been reviewed in Table 2.7 and Figure 2.12. It is common that small 
companies might only focus on patents at their early stages and view the others as less 
important IP assets because of resource constraints. One example was provided during the 
exploratory interviews (practitioner 3) at the definition stage. The company ignored their 
domain name and did not apply for the top-level domain (.com) at the early stage. It became a 
large problem when they grew larger and that top-level domain was registered by another 
company. They then had no choice but to spend much more money to obtain that domain name, 
because it was difficult for customers to find their website on Google and caused potential 
harm to their business. Therefore, this kind of ignorance might result in considerable losses 
and it is important that different IP assets can be combined together into ‘multi-protection’ for 
a more significant effect, as discussed in Chapter 2. 
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‘How’ can IP assets be used to achieve the organisation’s business objectives? 
In Chapter 2, three domains of IP strategy were discussed: rights, licensing and litigation. In 
the current chapter, the examples discussed by Somaya (2012) are summarised in short 
sentences, as shown in Table 4.3. These three domains span the IP value chain including 
another four domains used by Reitzig (2007): acquisition, maintenance, exploitation and 
enforcement. The possible actions in these four domains have been discussed in the literature 
review and listed in Figure 2.13. When considering the elements for the ‘how’ question, the 
‘who’ and ‘where’ questions, which are usually embedded in IP strategy content, should not 
be ignored since IP assets – especially IPRs such as patents – are territorial and usually involve 
different actors in the ecosystem. The importance of these two dimensions has already been 
discussed in the literature review. For example, organisations should consider different actors 
such as employees, suppliers, licensors, alliances, customers, competitors and so forth.  
Table 4.4 Generic patent strategies (adapted from Somaya, 2012) 
 Proprietary Defensive Leveraging 
Rights Acquire and maintain 
robust rights to 
technologies 
Acquire large 
portfolios to avoid 
being held up by 
patents of others 
Acquire some patent 
coverage on significant  
 
Licensing None, unless required 
to access 




To gain rents 
 
Litigation Systematic effort to 
detect and prosecute 
infringers  







‘When’ should be different actions taken? 
It is not uncommon that organisations do not manage their IP strategically but rather reactively. 
Many examples can be found if one speaks to different companies, especially the small ones 
who have limited resources. They might file a rushed patent application when a product is 
about to go on the market; they might ignore the infringement of their trademark and send off 
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a cease-and-desist letter without an early plan; they might start worrying about the loss of 
corporate secrets when a key employee leaves the company. It has been suggested that a longer 
horizon, which is three to five years or even longer for a long-lived innovation, is important to 
provide the innovation chief, the IP manager, and those who work for them with guidance for 
many individual day-to-day decisions, even about details such as where to file patent 
applications, whether to keep an application pending by paying the costs to maintain it, what 
terms to put into a licence agreement, etc. (Gollin, 2008).  
Therefore, time should be a key dimension, in terms of synchronising technological 
developments and capabilities with business requirements, in the context of evolving markets, 
products and technology (Phaal et al., 2013a). A longer view promotes consistency, but can 
still be changed as necessary. Roadmapping is thus a good approach to make strategies 
dynamic along a long timeframe. Because IP strategy should be aligned with top-level 
strategies, the IP activities should be arranged based on business objectives accordingly, in the 
context of evolving markets, products and technology. However, timing is also important to IP 
especially IPRs such as the patent itself because they have time constraints (Teska, 2010). For 
example, the patent must be applied for before the technology is published. Practitioner 3 in 
the exploratory interview stage provided an example: the company had a problem that their 
marketing team promoted a product before a technology associated was patented, which 
resulted in a great loss. This also reflects the importance of strategic alignment, which has 
already been discussed. In addition, because many IPRs have a limited lifespan, it is important 
that companies can manage and optimise their value along the life cycle. Bader et al. (2012) 
proposed a framework (see Figure 4.9) which displays patent life cycle management as a 
function of strategic impact and internal resources available and three core dimensions (i.e. 
freedom to operate, differentiation from competitors and external patent exploitation) of 




Figure 4.9 The patent life cycle management model (Bader et al., 2012) 
 
4.2.2 Draft of IP roadmap framework  
In order to develop the initial preliminary framework, the strategic roadmapping framework 
has been studied and is used as an underpinning framework. It is modified to incorporate the 
dimensions identified in the previous section (see Figure 4.10). The IP roadmap framework 
also uses a multi-layered, time-based graphical format. The vertical axis of the framework is 
composed of three layers representing the ‘why’, ‘what’ and ‘how’ questions of IP strategy 
development. Structured in a layered form, the relevant elements can be captured more 
precisely with detailed information, and relationships between them can thus be identified by 
answering questions in sequence. On the other hand, the horizontal axis of the framework 
represents time with extended long-term perspectives, capturing the issues relative to ‘when’ 
question in terms of real time. As suggested above, a more useful horizon is three to five years, 
and may be as long as ten years for a long-lived innovation.  
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Figure 4.10 IP roadmapping framework 
The framework thus provides a canvas (template) (see Figure 4.11) where information such as 
key activities and events can be entered into boxes and mapped against the two axes, with 
linking lines indicating relationships and interdependences between them (see Figure 4.10). 
The sub-layers have also been added to ensure the information captured is precise and 
systematic. The template should be used as the main tool during the workshop forum, which 
will be discussed and explained in detail in the next chapter. 
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Figure 4.11 IP roadmapping template (version 0) 
 
4.3 Summary 
This chapter has provided a roadmap-based framework for IP strategy development. The 
different formats and the generalised roadmapping framework were reviewed to understand 
the underlying information-based structure and overlaying graphical structure of a roadmap. 
Based on the review, the IP roadmapping framework was structured incorporating ‘why’, 
‘what’, ‘how’ and ‘when’ aspects of the IP strategy development. The vertical axis of the 
framework is composed of three layers representing ‘why’, ‘what’ and ‘how’ questions in 
sequence to capture the relevant elements more precisely with detailed information, and 
identify relationships between them. The horizontal axis of the framework represents time with 
extended long-term perspectives, capturing the issues relative to the ‘when’ question in terms 
of real time. Along the timeframe, the current and future elements can be captured first in order 
to identify the gaps in between which need to be closed. The process of IP strategy development 
is involved implicitly by completing the IP roadmap canvas layer by layer. The details of how 
to actually use the proposed framework in practice will be explored in the next chapter.  
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Chapter 5 – Development of process model 
In the last chapter, the preliminary framework was developed based on self-help desk use as 
suggested by Ilevbare et al. (2016) in the design stage. This chapter presents a systematic 
process model for using the ‘IP roadmapping framework’ to develop IP strategies. As has been 
discussed in the literature review (Section 2.1.2), systematic approaches to strategy formulation 
can actually lead to a superior performance measured in terms of sales, profits and return on 
assets. In addition, due to the need for strategic alignment (Section 2.2.2), a more systematic 
and structured process for gathering various inputs from a diverse group of stakeholders is 
needed. Therefore, in this chapter, the process model including workshop arrangement, 
detailed facilitator guides, analysis templates, and client handouts, which explain the tool’s 
procedures and usage, should be created to embody the tool as required in the detailed 
development stage.  
As the proposed framework is essentially based on a roadmapping framework, existing 
literature on the general process of strategic roadmapping is firstly reviewed in Section 5.1. In 
Section 5.2, the process model is presented based on literature review and interviews. In 
Section 5.3, the detailed steps will be proposed based on the process model. Section 5.4 
summarises the chapter. 
5.1 Introduction to roadmapping process 
Before exploring the process of IP roadmapping, it is appropriate to review existing academic 
and practice literature on generalised roadmapping processes in this section. Roadmapping is 
usually carried out as a collaborative and social process involving a group of experts in the 
field of strategic issues (Garcia and Bray, 1997). Due to this feature, the process can not only 
provide the opportunity for participants to learn from each other but also increases the 
likelihood that the decisions reached will be implemented (Ilevbare et al., 2014). Therefore, 
the roadmapping process has been described as important as the roadmap itself due to the 
benefits from the discussion and learning that are associated with the development of a 
roadmap (Phaal et al., 2004).  
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5.1.1 General roadmapping process 
As mentioned above, roadmapping is usually expert-based, utilising the knowledge and 
experience of experts to develop roadmaps. However, according to Kostoff and Schaller (2001), 
this approach might have problems due to the lack of objectivity and reliability. Roadmaps can 
also be developed based on a computer-based approach which utilises computer techniques to 
extract data from large textual databases (examples include using patent analysis for 
roadmapping in Section 4.1.3). Although this approach improves the objectivity, it is 
disadvantaged by the absence of interaction among experts, and thus the breadth of strategic 
information could be narrow. Therefore, a hybrid approach is recommended combining the 
expert-based and computer-based approaches. This approach is potentially ideal for IP 
roadmapping because the expert knowledges can be combined with patent information from 
different databases to improve the objectivity. 
In terms of process, although there is no single universally accepted or best method for 
roadmapping, the following phases have been identified from different studies (i.e. Australia, 
2001; Beeton et al., 2008; EIRMA, 1997; Garcia and Bray, 1997; Groenveld, 1997; Phaal et 
al., 2007) as general guidelines for the strategic roadmapping process:  
• Initiation & planning: to define the scope and objectives of the roadmap, and identify 
participants, structure and process for the subsequent phases; 
• Input & analysis: to capture, structure and share the relevant knowledge; 
• Synthesis & output: to interpret or implement the roadmap to fulfil the objectives of 
either providing an understanding of the future or achievement of specified goals; 
• Implementation & follow-up: to review and update the roadmap to keep it useful for 
any changes in the future. 
The various approaches presented by different scholars and practitioners can also be found in 
Table 5.1. The detailed procedures of each phase above can be different depending on the 
purpose and type of roadmap to be developed. In Chapter 2, the generalised strategy process 
model was discussed, which comprises six stages: vision and goals, appraisal of current 
position, assessment of external environment, generation and assessment of options, 
implementation, and evaluation and learning. Based on these two processes, Ho (2014) 
explored how a roadmapping process can be structured and managed to effectively support 
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public strategy development by embedding the steps of strategy development into the phases 
of the roadmapping process. The process model is shown in Figure 5.1. 
The process model provides the basic guidance of strategy formulation based on the 
roadmapping approach. The development of the roadmap is usually carried out in a workshop 
forum. Workshops are usually the main means for stakeholders and domain experts relevant to 
the focus of the roadmap to get together to capture, share and structure knowledge (Kerr et al., 
2012; Phaal et al., 2007). Workshops provide opportunities for the interaction and collaboration 
between the experts and stakeholders for the purpose of group cognition, i.e. integration of 
their cognitive efforts, consensus and collective action (Kerr et al., 2012). Workshops are 
usually used for the input & analysis stage which follows a series of divergence-convergence 
iterations (Kerr et al., 2011; Phaal and Muller, 2009), as shown in Figure 5.2. Divergence refers 
to capturing and exploration of knowledge and information, and convergence refers to the 
analysis and reduction of that knowledge to the most essential and beneficial for the issue on 
which the roadmap focuses.  
 
 









Figure 5.2 Generic roadmapping process showing the overall divergence and 
convergence phases (adapted from Kerr et al., 2011; Phaal et al., 2008) 
 
5.2 Preliminary process model for IP strategy formulation 
In the last section, the strategy process model was mapped against general steps of the 
roadmapping process, emphasising the strategic purpose of roadmapping exercises, as shown 
in Figure 5.1. This schematic representation can be seen as a preliminary, baseline model of 
the process for IP strategy development. However, the above steps are more suitable to be used 
for top-level strategies (e.g. business strategy), and might be over-simplified, excluding some 
specific and essential IP elements. Therefore, this baseline model needs to be adjusted and 
modified to specifically suit the IP strategy development process. 
In this regard, investigating actual processes of existing IP strategy formulation can provide 
useful insights to develop an improved process model. In this section, the processes identified 
from the literature review and interviews are combined to provide general steps of IP strategy 
development. These steps are then used to improve the baseline model. Based on the modified 
process model, the schedule of the IP roadmapping workshop is designed in great detail.  
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5.2.1 General IP roadmapping process 
In the last chapter, the IP strategy components were used to develop the preliminary IP 
roadmapping framework. On the other hand, the sequence of answering the key ‘why’, ‘what’ 
and ‘how’ questions also represent the process of IP strategy development in an implicit way. 
The main steps identified from both literature and interviews are summarised below. 
Literature 
There are many different ways to set up an IP strategy. In Chapter 2, the similar characteristics 
of the formulation processes have identified, comprising the following steps: 
• Take a business perspective on IP management (e.g. understand the business objectives, 
market developments, product and technology trends, etc.); 
• Determine the specific roles IP can play in support of the company’s business; 
• Evaluate the IP position (e.g. internal IP assets and external IP/players in the field); 
• Defines the desired IP position of the business in the long term; 
• Generate corresponding IP actions to realise the desired IP position; 
In detail, organisations should study their market-product scope (as discussed in Section 2.1.1), 
and involve analysis of their technologies (which can be used as the linkage between business 
and IP (as discussed in Section 4.1.3 on the existing patent roadmapping studies). The 
information can usually be assessed using the technology roadmap and thus the top-level 
strategy, product strategy, technology strategy and IP strategy should be linked. According to 
Tao et al. (2005), after the technology roadmap is defined, an effective and IP strategy can be 
developed. Therefore, once the analysis from the business side has been completed, the desired 
IP position and current IP position should be defined and assessed to identify the gaps. The 
specific IP actions to close the gaps should then be generated. All these analyses should 




The participants’ profiles were summarised in Table 3.3. According to practitioner 1, before 
they developed any IP strategy, they developed the business strategy first. They explored the 
needs in the market, how to satisfy these needs, and evaluated their importance. Once the value 
was confirmed, they would seek a patent attorney to create maps of a rough IP landscape. In 
order to build a cost-effective and practical IP strategy29, their consideration included: the 
current IP situation, providing a firm understanding of the existing landscape (who was active 
and where the white space existed) which would be executed for all areas where they looked 
to develop products; the most effective ways of maximising IP coverage; what future variants 
of the technology and product might look like, given expected internal/external technology and 
market evaluation, and lifecycle management (regularly investigating opportunities to extend 
the life of the patents by looking to the future); what other applications the technologies might 
be able to support and how to protect the use of the technologies for these applications, 
potentially enabling significant new business development; what alternative technologies the 
competitors could use and block through tactical patent filing.  
Practitioner 2 explained IP strategy should come from business strategy considering objectives, 
budget, competitors and partners, and set by the CEO, CTO and CFO. It was mentioned that 
IP strategy should include patents, trademarks, copyright, web domains and trade secrets. The 
areas they considered included acquisition, tax relief schemes, standards, regional, technology, 
business, government, licensing-in and licensing-out, and brand strategy. Several interesting 
strategy topics emerged from the interview. The first one was a tax relief scheme which was 
used to help companies reduce tax by IP. The second one was regional strategy, because IP 
should be protected territorially. The third one was standards that companies should pay more 
attention and to see if they could establish an industry standard. It was also mentioned that big 
companies could consider the IP strategy to lobby the government level to improve the 
efficiency of the patent office for their patent applications, and thus the government should be 
                                                
29 It was also mentioned that the company used a mapping tool for visualisation of information to build IP strategy. 
The tool was shown and explained during the interview (but cannot be illustrated in the thesis because of 
confidentiality issues). The map included seven ‘IP zones’: (1) existing IP landscape (created by patent attorneys 
to identify current IP portfolios, active players and white spaces); (2) platform technologies (the most effective 
ways of maximising IP coverage, but difficult to obtain broad patents); (3) product and components (most products 
have detailed patents to protect specifies when broad patents cannot get); (4) ring fence (additional IP which can 
be used to further secure); (5) future generations (future variants of the technology/product); (6) functional 
diversification (alternative uses of IP for other applications); (7) competitor ring fence (alternative 
technologies/approaches of competitors). 
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an important stakeholder in the ecosystem. In addition, it was added that IP strategy 
development should be a continuous process and should change as the business changes, e.g. 
growing portfolio, freedom to operate, creating value, securing sales, licensing, defensive 
shield, and armoury for litigation. 
The third interview comprised three practitioners (3,4 and 5). According to the interview, 
different functions of the company were concentrated on and their management was quite flat 
with very few conflicts because the company was middle-sized and research-based. They had 
IP reviewing meetings every month to update their IP strategies. The process started with 
reviewing their patent portfolio from an information perspective. In this step, they used a 
management tool30 to classify all the patents (and know-how) into three categories. Then, high-
level discussions were carried out to decide on patent pruning, budget on each patent, and 
technology disclosures (patent or trade secret). It was mentioned that patent analysis was 
important for them to obtain information such as landscape, and they were considering using 
machine learning for the analysis.  
According to practitioner 6, the IP strategy/management was part of their business 
development organisation and was independent of the legal department. Their IP strategy 
development started with IP portfolio analysis, analysis of R&D spending, and review of 
strategy statement and so on. Because the company is too large to arrange meetings with all 
relevant stakeholders, a management tool31 was used to collect information through a sequence 
of different meetings with the key stakeholders. The supporting tool was used to align the 
discussions and create a jointly accepted base for IP discussions. Then, the IP strategies and 
actions were derived through communications of IP in relation to business. Through these steps, 
the IP actions were proposed and aligned with business units. It was also added that their IP 
strategies had three main domains: protect, defend and exploit.  
Practitioner 7 mentioned that the appropriation of motor sports was secrecy and speed instead 
of patents. Formula 1 (F1) also banned patented technologies in order to avoid any one team 
having a significant advantage. Therefore, the company had also inherited a culture of ‘patents 
                                                
30 The company developed a management tool based on TRIZ (illustration cannot be shown in the thesis because 
of confidentiality issues). The tool can be used to classify patents (and know-how) into three categories: material, 
component and system. 
31 The company developed a management tool based on a business model canvas (illustration cannot be shown in 
the thesis because of confidentiality issues). The tool includes a comprehensive set of questions to collect business 
information in relation to the IP issues.  
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bad’. Prior to the participant joining, the company was also run as an internal R&D department, 
rather than a standalone business. This was changed after the practitioner joined as the CEO, 
and he divided the business into four areas: motor sports, automotive, public transport, and 
health and wellbeing. Directors in each business area drive business development and strategy; 
a CTO oversees all technology strategy and IP strategy. The process of filing patents has been 
outsourced to a patent attorney firm, but the actual decision regarding which ideas to protect is 
the job of the CTO. The two main aspects of IP strategy within the company are Freedom to 
Operate (FTO) and access to technology (protecting their own ideas). Blocking competition 
appears to be outside the current IP strategy. They did not perform any benchmarking or other 
analysis to determine what ‘the right number of patents’ might be. They would not see 
themselves competing with a team like Williams, but would perhaps benchmark themselves 
against a company such as ARM in terms of an aspirational comparison. He also mentioned 
the benchmarking for IP (judging patent per $, or per headcount, etc.) would be useful for IP 
strategy making. When asked about strategy development process, he mentioned that company 
strategy appeared closely aligned with the roadmapping technique but IP was excluded. He 
agreed that, while IP was not part of this process, there was a clear sense that it should be 
slotted into the process. Concerns were raised that having the company strategy in a form that 
transitioned into the IP roadmapping was key – otherwise, trying to jump straight into an IP 
strategy would cause problems to a company unfamiliar with strategy development. Therefore, 
frameworks (e.g. IP roadmapping framework) could be used for the purpose. 
These interviews included different approaches to IP strategy development for different 
organisations. In order to have a better understanding, the key points are summarised in Table 
5.2. According to the interviews, the approaches used by different organisations can be 
generalised into steps that encompass the three main areas, which can be reflected on the IP 
roadmapping framework. Therefore, the baseline process model can be updated accordingly as 
shown in Figure 5.3. In this model, the preliminary activities have been added as an important 
step to prepare essential information (e.g. patent information) for analyses. As mentioned by 
practitioner 6, the stakeholders should also decide to participate in the process. As suggested 
by Phaal and Muller (2009), the selection of participants should be compatible with layers and 
sub-layers of roadmapping frameworks if possible, such as market segments, product 
architecture and research groups32. In addition, the steps of the process model are iterative 
                                                
32 However, existing groupings are not always the most logical from a roadmapping perspective, so they should 
not be used blindly, and sometimes it is desirable to use a structure that cuts across existing structures, to 
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because IP strategy development should be a continuous process and should change as the 
business changes. 
 
Table 5.2 Summary of the interviews for the IP strategy formulation process 
Practitioner Key points 
1 • Develop business strategy first: explore the needs in the market, variants of product 
and technology; 
• Create maps of an IP landscape: current IP portfolios, active players and white 
spaces; 
• Relevant actions: IP coverage, IP used for other applications, and competitors’ IP 
activities. 
2 • Business strategy set by CEO, CTO and CFO; 
• Consider different IP assets for the business, e.g. patents, trademarks, copyright, 
web domains and trade secrets; 
• Develop IP strategy in different areas, e.g. acquisition, tax relief schemes, standards, 
regional, technology, business, government, licensing-in and licensing-out, and 
brand strategy; 
• IP strategy needs to be updated. 
3, 4, 5 • IP reviewing meetings routinely; 
• IP portfolio examination (list of existing and planned IP); 
• High-level discussions on patent pruning, budget on each patent, and technology 
disclosures (patent or trade secret); 
• Patent analysis is important for collecting information. 
6 • Information collected from key stakeholders from a business perspective; 
• Analysis including IP portfolio, R&D spending, and review of strategy statement, 
etc.; 
• IP strategies and actions were derived through communication of IP in relation to 
business; 
• IP strategy encompasses three main domains: protect, defend and exploit. 
7 • Company strategy includes different business units; 
• Company strategy appears closely aligned with the roadmapping technique; 




                                                
encourage new ways of thinking.  
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Figure 5.3 The IP roadmapping process model (version 1) 
 
 
5.2.2 IP roadmapping workshop 
In the last section, the first version of the IP roadmapping process model was developed based 
on the baseline strategy development process model. To implement the process, it is necessary 
to identify and select an appropriate roadmapping methodology. As noted in Section 5.1.1, 
there are no hard rules for roadmapping. Nevertheless, the IP roadmapping process that is 
planned to be developed needs to be easy to use, time efficient and effective. In order to satisfy 
these characteristics, it is necessary to follow a baseline roadmapping method. The ‘fast-start’ 
models (S-Plan and T-Plan)33 of roadmapping were developed and introduced by Phaal et al. 
(2007, 2001a); they are flexible, scalable, rapid and efficient. The methods require minimal 
time and resource commitment, and are thus applicable in this context. 
The ‘fast-start’ models rely on workshops (usually a one-day workshop, but expandable to 
cover more days if so required). The examples of typical roadmapping workshops are shown 
in Figure 5.4. For these workshops, there are three main steps, as follows:  
                                                
33  S-Plan roadmapping is appropriate for business-level strategy
 
focusing on strategic challenges, exploring 
innovation opportunities and other critical issues. It is therefore suited to the front-end of the innovation process. 
T-Plan focuses more directly on product-technology planning (for a single product) and attempts to detail a 
product’s potential functions and features and the specific technology solutions for developing them (Phaal et al., 
2010). These two methods are not exactly suitable for our purpose to formulate IP strategy, but can easily be 
modified because of their flexibility. 
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• Strategic landscape: the business is considered, using the technology roadmap 
(generalised roadmap including three layers, as shown in Figure 4.4. and Figure 4.5) to 
capture information from all the participants as well as the identification and 
prioritisation of value propositions (i.e. innovation opportunities or strategic topics) for 
further exploration; 
• Topic exploration: the roadmap framework (the IP roadmap framework shown in 
Figure 4.11 for this study) is used in small groups to explore and define each value 
proposition in greater detail and map out how they can be achieved; 
• Review and way forward: topics are presented for discussion to agree on the way 
forward for the roadmap in the context of strategic planning.  
The basic workshop process is illustrated in Figure 5.5, and it is preceded by a planning step 
and followed by an overall review process in which the learning from the process, the created 
roadmap and progress made in its implementation are re-examined. Following the ‘fast-start’ 
approach, the steps are adjusted accordingly based on the process model (Figure 5.3) and 
shown as follows. 
 
 
Figure 5.4 Examples of IP roadmapping workshops carried out for this research 
 108 
 
Figure 5.5 S-Plan workshop process (adapted from Phaal et al., 2007) 
 
 
Step 0: Preliminary activities before the workshop 
It has been highlighted that the preliminary activities for strategic planning during the initiation 
phase are important (Morell and Steward, 1995). In this step, the objectives and need for the 
roadmap need to be defined, the focus and scope (e.g. business or product to be discussed) need 
to be confirmed, and participants who are able to provide inputs for each layer need to be 
selected. In addition, the existing information, which can be used to facilitate the analysis 
during the workshop, needs to be gathered. In Section 5.2.1, practitioner 6 provided a good 
example which uses a business model canvas to capture business information from different 
stakeholders through a sequence of different meetings. For this study, the IP information 
(especially patent information) also needs to be prepared. It has been highlighted that time 
available for the workshop process can be maximised if the pre-works can be carried out 
specifically to gather information to be used for the analysis (Ilevbare, 2014). 
Step 1: Strategic landscaping for business information 
This step is used to capture information from a business perspective. It is essential to identify 
business objectives with which the IP strategy needs to be aligned. As discussed in Section 
5.2.1, three main elements need to be assessed: market/business, product/service, and 
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technology (and other resources). This step can be completed in the initiating & planning stage 
if the company already has its technology roadmaps, otherwise it needs be completed as the 
first step in the input & analysis stage34. By completing this step, the top-level strategy will be 
summarised and translated into the template as shown in Figure 5.6.  
It needs to be noted that, before mapping the summary of the top-level strategy onto the 
roadmap, the timeframe needs to be decided upon and split into preferably three periods. As 
‘time’ is a major feature in the roadmapping technique compared to other strategy tools, further 
insights are gained from splitting any strategy into different time periods. Having to consider 
different time periods will challenge strategic thinking and trigger more in-depth discussions 
about when strategies will have to change. This typically leads to many more insights and depth 
to the strategy development. Once the time periods have been confirmed, the strategic 
landscape is used to define what the organisation can gain from a strategic approach in order 
to take a business perspective on IP management.  
 
 
Figure 5.6 Roadmap used to capture business information 
 
 
                                                
34 Therefore, this step crosses the initiating & planning and input & analysis stages as shown in the IP roadmapping 
process model. 
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Step 2: Deconstructing the top-level strategy into specific business objectives that can be 
supported by IP (IP roles/goals) 
Starting from this step, the IP roadmap framework presented in Figure 4.11 will be used. Once 
the organisation’s strategic vison and its top-level strategic plan have been mapped, the IP roles 
to support the business objectives layer are used to identify what IP might do to support the 
organisation’s top-level strategy and hasten its journey towards the long-term vision. In this 
step, the examples such as the ones shown in Table 2.6, which classify different IP roles into 
different business objectives, are particularly useful to support strategic thinking and trigger 
more discussions. It is the aim for this layer to discuss and select the objectives and roles that 
seem most applicable to the participating company. For an ideal and optimised situation, 
intense discussions between IP experts and business strategists for this layer are very helpful. 
Step 3: Identifying relevant IP assets both internally and externally 
In this step, the IP assets layer is used to identify linkages and gaps between current IP assets 
and future required IP assets which can be used to best support the business objectives. The 
information of current (and past) IP assets should be collected preceding the workshop. In 
addition to the participating company’s own IP assets, the landscape of other players’ IP in 
relevant fields should also be identified. The information can be captured through patent 
analysis and support decision-making during the workshop session.  
Step 4: Identifying specific IP actions that together make the strategy  
In this step, the IP actions (or operational strategies) layer is used to select detailed IP actions 
to meet those business objectives identified in previous steps with the relevant IP assets. These 
IP actions span the entire ‘IP value chain’ introduced in the literature section including four 
domains: acquisition (internal and external), maintenance, exploitation and enforcement. When 
planning specific actions, two embedded questions, ‘where’ and ‘who’, also need to be 
determined. IPRs are by their nature territorially limited, therefore it is important for companies 
to consider the IP territory coverage. In addition, it is important to consider the relevant IP 
ecosystem stakeholders when formulating an IP strategy. This layer can be used to capture 
details for each planned action, e.g. patent application fillings on improvements for gas storage 
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with the UK Patent Office, licensing agreement with non-target markets – large manufacturers 
and low-cost producers (examples from cases). 
Steps 5&6. Implementation and follow-up  
After the workshop is finished, the roadmaps should be summarised into reports for discussion 
to agree on the way forward. It has been highlighted that IP strategy should be continuous, and 
thus the roadmapping activities are ongoing learning processes rather than a single, one-off 
activity. It is important to continuously review and revise the roadmap through evaluation and 
learning, in order to keep it useful for any changes in the future. 
5.3 Summary 
This chapter has reviewed the generalised roadmapping phases: initiation & planning, input & 
analysis, synthesis & output, and implementation & follow-up. The strategy process model has 
been developed by mapping the generalised strategy development process (reviewed in 
Chapter 2) against the four roadmapping phases. The process model provides the basic 
guidance for strategy formulation based on the roadmapping approach. Grounded on this 
baseline process model, the IP roadmapping process has been presented based on both theory 
and practice. The IP roadmapping process is based on a ‘fast-start’ workshops roadmapping 
method. In the next chapter, the process is evaluated by practitioners and tested within 






Chapter 6 – Testing and refining  
This chapter discusses the assessment of the tool, which includes the IP roadmapping 
framework (Chapter 4) and the process model for using the framework (Chapter 5), using 
subjective appraisal and in-company cases. As suggested in the business tool design and testing 
process discussed in the research design section, the subjective appraisal stage was carried out 
by consultations with IP practitioners including IP managers and consultants. The tool was also 
tested using real cases while feedback was collected through interviews and questionnaires to 
further develop and refine both the framework and the process model.  
As discussed in the research design section, the assessment process was iterative with three 
cycles for this research. In each cycle, the tool was tested and refined, and the cycles were 
distinguished by relatively significant modifications in the end. The first cycle was still rather 
exploratory, and included several changes to the tool’s components. In the second cycle, the 
tool became more stable, but needed further improvement for its effectiveness and efficiency. 
In the third cycle, the tool reached a stage of stability, and only minor changes were made to 
optimise the components.  
In this chapter, the changes made to the tool based on the empirical study and feedback are 
presented for each cycle, in Section 6.1, 6.2 and 6.3 respectively. In addition, a summary of the 
process followed to carry out the cases and the backgrounds of the company cases are presented 
in these sections. Section 6.4 discusses the learning points from testing the tool, and Section 
6.5 summarises the chapter. 
6.1 The exploration stage (cycle 1) 
As mentioned above, the first assessment cycle was relatively exploratory, and therefore the 
section is titled “the exploration stage” for the sake of convenience in this thesis. This section 
describes the subjective appraisal of the tool through consultations with practitioners, and in-
company cases with different companies. In this first cycle, the concerns and feedback were 
obtained from five interviews and three cases. They are separately discussed in the two sub-
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sections below. In addition, the implications for the tool are explained afterwards. 
6.1.1 Appraisal of the tool 
This sub-section firstly describes the subjective appraisal of the proposed tool35 through the 
consultations with five different practitioners. As explained in Section 3.3.3, the practitioners 
were drawn from IfM contacts including the IP interest group, Strategic IP Forum and STIM 
Consortium. The interviews were carried out through one-to-one engagements with 
practitioners who were familiar with the IP topics. The interviews were semi-structured and 
lasted up to 60 minutes. Before the meetings, a briefing note explaining the objectives of the 
research was sent out along with the invitation, and the participants’ profiles can be found in 
Table 3.4. Based on the interviews, both the overall assessment of the process and specific 
concerns directed at particular stages of the process (including suggestions on the framework) 
are presented, paying attention to feasibility, usability and utility of the procedures suggested. 
Feedback and learning from the interviews 
According to the interviews, the practitioners indicated that the process was feasible and logical 
using a roadmapping workshop format for IP strategy development. It was also generally 
regarded as useful for “forward-looking strategic planning”. However, it was difficult to 
confirm the usability without application under a real situation at that stage. The feedback on 
specific elements for further improvement is listed below. 
A. Pre-workshop stage 
The planning and pre-workshop phase of the process was generally regarded as useful and 
necessary for the subsequent workshop steps. The importance of having a mix of appropriate 
expertise and personalities in selecting participants was especially confirmed. According to 
practitioner 2, the generation of IP must be accompanied by the management process of R&D 
(e.g. integrated product development (IPD) used in this participant’s company). It was 
mentioned that “patenting for patents” might produce some “objects out of thin air” with very 
low value. Instead, the management of IP should change with market and technology evolution, 
                                                
35 At this stage, the tool only included the framework (which was also used to structure the roadmap template) 
and process model (with detailed description of steps). 
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and the final value of patent packages should depend on products. Therefore, the information 
of market, product and technology should be collected before the IP strategy development. In 
his opinion, patents could be viewed as “by-products” in the IPD process. 
In addition to the abovementioned business information (collected before the workshop, or 
input from different participants during the workshop), it was also suggested that the patent 
information be collected before the workshop as an important input for analyses. Practitioner 
1 emphasised the importance of identifying “where we want to go for business from IP 
perspectives”. Therefore, they needed to rely on their patent attorneys to collect information 
for their technology licensing-in and licensing-out actions, and IP asset generation management. 
Similar suggestions were provided at the early definition stage (practitioner 5 in Table 3.2) and 
development stage (practitioners 3, 4 and 5 in Table 3.5). It was argued by practitioner 5 in the 
definition stage that “patents are very complicated, and using patent information, patent 
analytics, patent analysis or competitor intelligence is the only way that the captain of the 
organisation or board directors can understand why they spend millions, billions, or trillions of 
dollars to create these portfolios”. It was suggested that organisations must “use some tools, 
some dashboards, or some systems to understand why they got these assets, and [how] best to 
optimise the use”. However, because people from different company levels or functions use 
different languages for communication, it is essential that IP languages can be understood by 
other stakeholders from a business perspective and versa vice. 
B. Workshop stage 
For the input & analysis stage, it was indicated that the roadmapping workshop format was a 
good approach for communication and discussion, and a systematic process could improve the 
analysis. However, both practitioner 1 and practitioner 4 also indicated that it would still be 
difficult for companies, especially small companies, to formulise suitable strategies simply 
based on such a process. It was suggested that examples could be provided for detailed 
strategies under different situations instead of only explaining the meanings of the IP action 
layer (and sub-layers). 
Practitioner 3 raised concerns about the time constraints of the workshop design because the 
process might be too complex to fit into a day’s workshop schedule. It was explained by the 
practitioner that “IP strategy is the holistic understanding of [the] impact of IP inside the 
organisation, [which] should include many aspects [in] both risk and value issues [such as] 
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competitor intelligence, what is going on in the market, risk management, supply chain 
management, managing relationships with both customers & suppliers and understanding how 
IP fits into the relationships, licensing, understanding the dependence on the third parties and 
the dependence of third parties on you, in-licensing and out-licensing, IP litigation and so on”. 
The logical response to improving the process would therefore be to extend the process over a 
two-day workshop schedule (business and IP separately). 
In addition to the feedback on the process, there were also some interesting points raised. 
Practitioner 2 emphasised the importance of integration again and introduced their approach 
using a Business Leadership Model (BLM) in a long presentation. He raised three interesting 
points: (1) integration should be achieved through the leader’s behaviour and good 
communication; (2) a reward and incentive system is important which could lead to a positive 
culture; (3) IP management is similar to “weapon management” to some extent. As a large 
company, “the production of weapons should follow national policies in order to quickly 
defend and counterattack once a war occurs”. 
Reflections on the interviews 
According to the consultations with the practitioners, the process was generally regarded as 
feasible and useful. However, while the tool (including both the framework and the process 
model) using a workshop approach was generalised, it lacked some details on each step and 
thus is not powerful enough to provide substantive contents for organisations’ IP strategy 
developments. There are three main reflections on the feedback, as shown below: 
• The patent information is useful as an input for analysis, and a representation of the 
data from a business perspective is important; 
• Examples of IP strategies should be provided in order to facilitate the step; 
• Time constraints might be a potential problem. However, it must be noted that a short 
commitment is a major incentive for organisations to take up the roadmapping process. 
This limitation should not affect the usage of the tool under real situations36. 
                                                
36 This is also explained in the workshop handouts that, for research purposes, the full process will be tested but 
in a limited timeframe; therefore, it is likely that a full and detailed IP strategy will not be developed for the 
company. If the company is interested in using IP roadmapping for developing a comprehensive IP strategy, they 
can use the tool afterwards including all details. 
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6.1.2 In-company cases 
The assessment of the tool has been discussed above based on subjective appraisal. This sub-
section presents the assessment through three in-company case studies, including the steps 
followed to carry out the in-company cases. Further learning was also generated from feedback 
received from the in-company case study participants, also paying attention to the three criteria: 
feasibility, usability and utility. 
Process execution summary 
The testing process constitutes the IP roadmapping process as detailed in Section 5.2.2. 
However, it is useful to explain the key testing stages, highlighting the detailed steps and 
different templates applied in them. The process is made up of three stages: 
A. Planning and pre-workshop preparation 
• The case companies were selected and reviewed based on the selection criteria, using 
industrial connections and academic networks. 
• The case companies were contacted and a briefing note explaining the research 
objectives was sent out along with the invitation. Once the willingness to participate 
was confirmed, the arrangement of the workshop was discussed through one or two 
meetings. During the meetings, the objectives, scope and format were explained in 
detail. The case company might introduce their business, product and IP situations as 
well. The workshop participants and date were then discussed and agreed upon.  
• Before the workshop day, it might be necessary to send out the templates and questions 
for the participating case company to prepare the information required, especially if 
they had no existing strategic roadmaps, in which case, the strategic landscape (Figure 
5.5) needed to be completed during the workshop stage. The template which may be 
used for collecting business information is shown in Appendix 2. 
B. Workshop activity 
Because of the time constraints, the workshop usually took up half a day. Table 6.1 shows the 
agenda for the workshop. Before the analysis started, a presentation (example slides are 
provided in Appendix 9) of the overviews including objectives and proposed IP roadmapping 
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tool were provided first. The analysis step included two main parts: (1) strategic landscaping: 
the first stage of the workshop, in which business information was discussed, and further 
brainstorming was also carried out. The most important market, product and technology 
information were identified. The template in Figure 5.5 was used for this part; (2) IP 
roadmapping: the second stage of the workshop, which focused on IP issues. The know-why 
(IP roles), know-what (IP assets) and know-how (IP actions) were discussed and identified. 
The template in Figure 4.11 was used for this part. In the both parts, sticky notes were used to 
capture the information. Once the analysis was completed, the feedback was collected through 
a questionnaire.  
 
 
Table 6.1 Example of a typical workshop agenda 
Agenda Time 
Overview of aims and objectives of the roadmapping workshop 13.00 – 13:10 
Agenda and tool (framework and process) introduction  13:10 – 13:30 
Part 1: Strategic landscaping  13:30 – 14:00 
Complete the market/business sub-layer 13:30 – 13:40 
Complete the product/service sub-layer 13:40 – 13:50 
Complete the product/service sub-layer 13:50 – 14:00 
Break 14:00 – 14:15 
Part 2: IP roadmapping  14:15 – 16:00 
Complete the IP roles layer 14:15 – 14:50 
Complete the IP assets layer 
• List own current IP assets 
• List other players’ IP assets 
• List future required IP assets 
14:50 – 15:20 
Complete the IP actions layer 
• Complete acquisition sub-layer 
• Complete maintenance sub-layer 
• Complete exploitation sub-layer 
• Complete enforcement sub-layer 
15:20 – 16:00 
Discussion and feedback (for research purpose) 16:00 – 16:30 






C. Post-workshop activity 
The roadmaps were scanned and sent back to the participating case companies. The key results 
from the workshop were presented in a report. In addition to the feedback collected through 
the post-workshop questionnaire, further suggestions were also asked for and collected at this 
stage.  
 
Feedback and learning of the in-company cases  
A. In-company case 1 
As summarised in Table 3.4, the first participating company was a middle-sized biometrics 
company, specialising in fingerprint imaging and recognition technologies. Instead of using a 
prospective approach, this case was carried out using a retrospective roadmapping session with 
the IP manager. The idea of using a retrospective approach initially came from the ‘Expert 
Scan visual mapping’ approach which was developed based on roadmapping principles, 
employing a semi-structured, multi-layered canvas combined with an interactive mapping 
process during the interview (Ford et al., 2012). This approach is designed to capture past 
experience and personal perspectives of the evolution and development of complex systems, 
and thus enable the identification of patterns, enablers, barriers and other phenomena 
associated with such systems (Hirose and Phaal, 2016). Therefore, it was particularly suitable 
to test the IP roadmapping process at this exploratory stage. 
The events that occurred during the suggested timeframe were explained by the IP manager, 
and mapped against the roadmap template. Through this case, the tool’s criteria were assessed. 
According to the feedback from the IP manager, the idea was clearly understood and the 
process was easily followed. It was also indicated that this kind of process a using systematic 
workshop approach could improve the analyses and should be critical for companies to 
generate suitable plans for IP, although it was not used in a prospective situation at that time. 
 
B. In-company case 2 
The second participating company was a start-up founded by a Cambridge PhD student, 
focusing on designing and manufacturing monolithic Metal-organic frameworks (MOFs) 
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tailored to specific applications. They did not intend to manufacture MOFs on a large scale, 
instead preferring to outsource manufacture for scales beyond those required for commercial 
prototyping. The CEO had discussed the business model with Cambridge Enterprise37 and 
planned to develop their IP strategy. It was suggested by the Senior Technology Associate from 
Cambridge Enterprise that the patent landscape should be understood first before developing 
relevant strategies. This step had been suggested by several practitioners in previous sections 
(i.e. practitioner 1 and 5 in the definition stage, practitioner 1 in the development stage, and 
practitioner 1 in the first testing cycle). Therefore, this case was a good opportunity to learn 
the detailed steps of patent analysis which were not available before.  
In the literature, there are various studies on patent informatics by analysing both the structured 
(information such as inventor, assignee and citation) and unstructured (text such as title, 
abstract, claims and description) data of patent documents. Patent analysis can be used for 
different purposes such as gauging its current technical competitiveness, forecasting 
technological trends, or planning for potential competition based on new technologies (Fleisher 
and Bensoussan, 2002)38.  
Due to the time constraints and limited resources, only five basic steps were suggested for the 
purpose in this research: (1) identify all patents of the specific technology and all patents related 
to specific applications using the technology from databases such as Espacent, AcclaimIP, Free 
Patents Online, Orbit Intelligence and other patent office databases; (2) cross-reference the 
search results and identify the patent families of relevant patents; (3) identify who owns the 
relevant patents; (4) identify where the patents have been granted; and (5) investigate the major 
competitors further to note any other developments in the specific technologies. 
Examples of the relevant analysis used for the case are shown in Appendix 10. Based on the 
data, the patent information can be better understood from a business perspective. The 
                                                
37 Formed by the University of Cambridge to help staff and students commercialise their expertise and ideas. 
Details can be found at https://www.enterprise.cam.ac.uk/. 
38 Patent analysis is abundant in the literature. For instance, a higher forward citation count means the innovation 
is more likely to be leading edge and central to a particular technology (Karki, 1997; WIPO, 2015); backward 
citation counts can be seen as a measure of knowledge diffusion in the industry as well as a measure of originality 
(OECD, 2009); and co-citation can be used to analyse linkages between technologies (Lee, 2013; Lee et al., 2008). 
In addition to analysis of structured data such as citation analysis, recent studies have applied text-mining 
techniques to analyse unstructured data to increase the scope of analysis and richness of information. This method 
usually involves identifying keywords in the documents and is largely based on a natural language process (NLP), 
property-function-based approaches, rule-based approaches, semantic-based approaches, and neural networks-
based approaches (Abbas et al., 2014), and can be used for trend analysis, technology forecasting, infringement 
analysis, competitor analysis, etc. 
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objective data can be a good complement to the practitioners’ subjective opinions based on 
their own experiences. For example, based on patent analysis, it was possible to identify 
information such as key markets on which to focus, potential collaborators and main 
competitors for threats and opportunities before the workshop. This step could therefore foster 
the brainstorming and discussion during the workshop. 
C. In-company case 3 
The third participating company was one of the world’s leading display manufacturers. They 
were planning to expand into other markets (e.g. healthcare) using their Internet of Things (IoT) 
technologies. After the workshop, three main areas of feedback were provided by the 
participants. Firstly, different sub-tools (in addition to the SWOT analysis for the strategic 
landscape phase used in this case) could be designed for each workshop step. Secondly, the 
strategic landscape layer and IP layers could be combined into one canvas to make the business 
and IP elements more closely linked. In addition, it was indicated that the outcome of the 
proposed IP roadmapping was more like an “abstract” which was not detailed enough for 
operational activities.  
Reflections on the in-company cases 
According to the in-company cases carried out, the IP roadmapping tool was generally regarded 
as a feasible approach which can improve the analyses, and should be useful for companies to 
generate IP strategies in a systematic way. The usability of the process could be further 
improved by providing some examples for different steps. There are three main reflections on 
the feedback, as shown below: 
• Patent analysis is a useful technique which can be used as a key preliminary activity to 
provide objective IP information from a business perspective and foster the workshop 
discussions. 
• Strategic landscape layer and IP layers can be combined onto one canvas to make the 
business and IP elements more closely linked, which conforms to the ‘alignment’ target 
for this research.  
• Tactical plans could be added for the operation purposes. However, the objective of IP 
roadmapping is to provide strategic thinking which considers different activities in their 
entirety (which is different from project plans using operational thinking). It is a way 
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of thinking that reflects on how all these activities connect and relate to each other in 
achieving the objectives or mission of the organisation. 
 
6.1.3 First cycle adjustment 
The first cycle assessment was carried out through 5 subjective appraisals and 3 in-company 
cases. The feedback from the two different testing approaches indicated the process was 
feasible and useful. However, the usability of the process needed to be further improved by 
adjusting the process based on the feedback. Therefore, modifications were carried out to adjust 
both the framework and the process model (see the summary in Table 6.4).  
Firstly, the patent analysis can be added as a preliminary step to provide patent data from a 
business perspective and foster the workshop communication. The five very basic steps can be 
used for this purpose: (1) identify all patents of the specific technology and all patents related 
to specific applications using the technology from different patent databases; (2) cross-
reference the search results and identify the patent families of relevant patents; (3) identify who 
owns the relevant patents; (4) identify where the patents have been granted; and (5) investigate 
the major competitors further to note any other developments in the specific technologies.  
Secondly, the sub-tools could be developed to facilitate each analysis step. As raised by the 
practitioners, IP strategy is defined based on wide communication, and thus needs to use 
different languages. Translating IP language into business language and vice versa is 
particularly important. In order to facilitate this step, the examples of different IP roles are 
listed based on the literature (Blind et al., 2006; Blind and Thumm, 2004; Sullivan and 
Harrison, 2008) and then classified into three categories (proprietary, defensive and 
leveraging), as shown in Table 6.2. In addition, the examples of different IP actions under four 
domains (acquisition, maintenance, exploitation and enforcement) identified from the literature 
are also listed accordingly for the three categories of IP roles, as shown in Table 6.3. 
Furthermore, as suggested by the interviewees, IP strategy should not only focus on patents but 
also consider different IP assets. Therefore, different IP assets are classified in Figure 6.1 to be 
used during the workshop discussion.  
Thirdly, the strategic landscape template and IP roadmap template are combined into one 
canvas as suggested for a better alignment of business and IP elements. The modified template 
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is shown in Figure 6.3. Based on all the adjustments, the process model is also updated 
accordingly, as shown in Figure 6.2.  
 

























Table 6.4 Summary of feedbacks and modifications after cycle 1 
 Feedback Modifications 
Interviews  1 Patent analysis could be used as a useful 
preliminary step. 
The importance of patent information was 
known, but it was not determined how to 
do it at that time. 
 2 Examples of IP strategies under different 
situations could be provided to facilitate 
the step. 
Examples of different IP actions were 
thus listed for the purpose, as shown in 
Table 6.2. 
 3 Time constraints might be a potential 
problem for a complex roadmapping 
process. 
A short commitment is a major incentive 
for organisations to take up the 
roadmapping process. This limitation 
should not affect the usage of the tool 
under real situations.  
 4 Relevant topics: reward and incentive; 
national policies might be important for 
large companies. 
These topics were added to the workshop 
guidebook which was introduced after the 
second assessment cycle. 
Workshop 
cases 
5 The basic steps of patent information 
collection. 
Five basic steps were used as suggested. 
 6 Different sub-tools (e.g. examples and 
illustrations) could be used to facilitate 
different steps.  
SWOT analysis for strategic landscape, 
examples and illustrations were 
developed as shown in Table 6.2 and 6.3, 
and Figure 6.2. 
 7 The strategic landscape template and IP 
roadmap template could be condensed 
into one. 
The template was modified as shown in 
Figure 6.3. 
 8 Operational activities could be 
considered. 
Need balance between strategic and 




Figure 6.3 The modified template with examples and illustrations after cycle 139
                                                




6.2 The improvement stage (cycle 2) 
In the first assessment cycle, several adjustments were made to the framework and the process 
model. This second assessment cycle aimed to improve the comprehensiveness of the tool and 
eventually reach a stable condition. Similar to the first cycle, this section also describes two 
assessment approaches using subjective appraisal and in-company cases respectively. The 
framework and the process model are then adjusted based on the feedback obtained. 
6.2.1 Appraisal of the tool 
The first part of the second assessment cycle was also based on the subjective appraisal through 
one-to-one engagements with five practitioners using semi-structured interviews, paying 
attention to the three criteria. Similar to the steps used in the first cycle, the practitioners 
approached were drawn from IfM contacts and networks. A briefing note explaining the 
objectives of the meeting was sent out along with the invitation, and the participates’ profiles 
can also be found in Table 3.4. Through this assessment cycle, it can be noticed that the 
suggestions which caused significant changes to the tool reduced gradually. The key points are 
listed as follows. 
Feedback and learning from the interviews 
Based on the feedback, the practitioners indicated that the tool40 was feasible and useful. It was 
agreed by practitioner 6 that the tool could be used to solve communication problems with 
management by “teaching the management IP language and training patent attorneys [in] the 
business languages”. In addition, it was also indicated that the “visualisation helps to make key 
factors transparent”. According to practitioner 10, the tool was indicated as “a good approach 
challenging people for strategic thinking”. In addition to the overall assessment, specific 
suggestions were also provided on different stages of the process.  
 
                                                
40 At this stage, the tool included the framework (which was also used to structure the roadmap template) with 




A. Pre-workshop stage 
The planning and pre-workshop phase of the process was generally regarded as comprehensive. 
One specific concern was raised regarding using the strategic landscape template. It was 
explained by practitioner 7 that IP strategy was linked to product strategy, and product strategy 
was linked to business strategy in turn for pharmaceutical companies. Technology was merely 
used to support products, and therefore not a key element in the strategic landscape.  
B. Workshop stage 
For the input & analysis stage, useful feedback was also collected. Practitioner 7 suggested 
that, instead of sequencing the layers in order, the IP roles, IP assets and IP actions layers could 
be sequenced from bottom to top. By structuring the template in this way, the strategic 
landscape layer and IP actions layer could be more closely linked. Practitioner 8 emphasised 
the importance of the ‘know-who’ question for IP strategy development, which should not only 
be limited to the players in the field such as competitors and collaborators, but also consider 
other stakeholders such as regulatory bodies including courts and arbitration. In addition, it 
was indicated by practitioner 8 that the details mapped into the IP options layer were tasks 
rather than strategies. Therefore, a layer summarising the analysis into a narrative of IP strategy 
could be added. Practitioner 9 suggested that the sub-layer of other players’ IP assets could be 
further divided into categories including positive and negative. “Negative” usually represented 
the IP assets which might cause threats, such as blocking from competitors, while “positive” 
usually represented those a company could access for its own products.  
Reflections on the interviews 
The feedback on specific issues of the tool was collected through interviews. It can be noticed 
that the feedback mainly focused on the roadmap architecture. There are four main reflections 
on the feedback, as shown below: 
• The strategic landscape could be different for different industries (especially for the 
pharmaceutical industry, as noted). In addition, the strategic landscape can be 
considered using both business pull and technology push approaches (see Figure 4.4). 
Therefore, the customisation of the template to satisfy different demands is an 




• The sequence of the layers could be adjusted in order to make the strategic landscape 
layer and IP options layer adjacent to each other for a better alignment.  
• Different stakeholders in the ecosystem are extremely important for IP strategy 
development, which should not only include players such as competitors and 
collaborators, but also consider different organisations spanning the whole value chain. 
• The proposed analysis was indicated as tasks rather than strategies, and a layer 
summarising the analysis into a narrative of IP strategy could be added.  
 
6.2.2 In-company cases 
The second cycle assessment of the tool has been discussed above based on subjective appraisal. 
This sub-section presents the assessment through five in-company case studies. In this cycle, 
the feedback was collected through both interviews and questionnaires (except cases 4 and 8) 
after the workshop. The observations were also used during the workshop stage to gather 
qualitative data which might not be reflected by interviews and questionnaires. The 
questionnaire used for this research, which included two main sections, is presented in 
Appendix 11. The first section was used to capture suggestions on the template while the 
second section aimed to gather the overall feedback on the roadmapping process, paying 
attention to feasibility, usability and utility. 
Feedback and learning on the in-company cases  
A. In-company case 4 
The first case in the second cycle was carried out with the Intellectual Property Office of 
Singapore (IPOS)41. Its IP consultant team worked with other organisations (e.g. government 
departments and agencies, and local businesses) to help firms grow through the development 
of IP and innovation strategies. The case was carried out under a hypothetical situation that 
Singapore was facing the threat of losing a substantial source from electrification of cargo ships 
                                                
41 This training programme was designed for IPOS consultants to learn how to carry out strategic roadmapping 
workshops for their clients. The programme introduced them to new thinking about IP and innovation while giving 
them first-hand experience of using the IfM’s roadmapping methods to develop effective IP strategies. The IP 





and the government decided to turn this into an opportunity for Singapore to become a global 
lead-market for electric and autonomous ship technology. Under this situation, the IPOS 
consultants needed to support the government officials develop IP strategies using 
roadmapping approaches. As suggested by practitioner 8, the ‘know-who’ question was key to 
the analysis. Therefore, an illustration of IP ecosystem stakeholders was designed.  
As shown in Figure 6.4, different stakeholders were brainstormed and then classified into four 
categories: revenue engine, finance and investment, competition and technology market and 
governing and legal bodies in the ecosystem. It was expected that, with the support of such an 
illustration, the key ‘know-who’ question could be better understood and answered when 
developing IP strategies. 
 
 
Figure 6.4 IP ecosystem stakeholders (Wang et al., 2018)  
 
B. In-company case 5 
The second case in this cycle was carried out with the CEO and an IP consultant of a subsidiary 
of a large conglomerate which focused on motor sports, automotives, public transport and 
healthcare. The assessment scores regarding the framework and process are summarised in 
Table 6.5. The overall process was regarded as feasible and useful (which matched the scores). 




it is finished”. However, the usability was relatively lower than the other two criteria. It was 
explained by the participants that, while “the template is taking shape well, you need to think 
about the process for effectively facilitating a CEO through the use of the template”, and it was 
more important to “have a process to engage a leader and extract value from them”.  
In addition to the overall feedback on the process, there were several suggestions on the 
framework layers. Firstly, it was suggested that the three sub-layers under the IP roles layer 
could be developed further, and there should be other categories depending on the overall 
business intent such as “grow”, “defend”, “reduce losses” and “move towards a specific exit 
strategy”. Examples were also provided which could be added to the list: (1) “distract a 
competitor from where your real intent (IP) is going”; (2) “attract an investor/acquirer, even 
though the IP is not directly relevant to your current operations”; (3) “block a competitor so 
they must come and negotiate with you when they have some IP you want (which they don’t 
realise just now) and you need a bargaining chip”. Secondly, it was suggested that the other 
players’ IP sub-layer could be divided into separate categories (e.g. competitor, partner, some 
from outside their own industry, etc.). 
Table 6.5 Assessment scores of each framework layer and overall process 
 
C. In-company case 6 
The third case42 in the second cycle was carried out with a small company which produced 
ultra-low-cost flexible integrated circuits that can be embedded into everyday objects. The 
scores collected for the tool assessment43 including both the framework layers and overall 
                                                
42 The case was used as an example for the research promotion invited by The Manufacturer (the premier UK 
industry publication providing manufacturing news, articles and insights while promoting best practice in the 
manufacturing industry). Find details on (https://www.themanufacturer.com/articles/from-innovative-ideas-to-
viable-businesses-how-an-ip-strategy-can-help/) 
43 The template used for this case was modified after case 4 and 5 based on the feedbacks collected (see the 
roadmap result in Figure 6.6). However, the details will be discussed in Section 6.2.3 with all the other adjustments 
made after this cycle. Therefore, the tool tested at this stage including the framework (which was also used to 
structure the roadmap template) with tables and illustration as shown in Figure 6.7, and process model (with 
detailed description of steps). 
 Strategic 
landscape 
IP roles IP assets IP actions Feasibility Usability Utility 
1 5 3 4 5 4 3 4 
2 4 4 4 4 4 4 4 
Average 
score 




assessment of the process are summarised in Table 6.6. Overall, the average score for the 
responses indicated high feasibility, usability and utility of the process. According to the 
comments, the approach was indicated as “an efficient way to derive IP strategy from the needs 
of the business and to ensure the two are aligned”. It was especially helpful to “directly derive 
IP strategy in illustrated, structured, and collaborative discussion between business leaders and 
technology leads”, and “the true value will be determined once it is being used in an ongoing 
basis”. The benefits of using the tool were also listed by the participants, which exactly matched 
the target that the tool aimed to achieve for the IP strategy development: firstly, “the 
collaborative, open and structured means for planning by teams across the organisation 
provokes dialogue (and facilitate it)”; secondly, “the rational process of deriving outputs aids 
their believability”; and thirdly, the approach is “expandable and adaptable to desired levels of 
detail or time availability”. However, the average score of usability was relatively lower, which 
indicated that there was still room for improving the ease of applying the process. Two 
suggestions were found in the comments: firstly, examples could be provided to explain how 
best to go about positioning each step’s entries; secondly, the practicality needs improvement 
(more space for each layer and smaller post-it notes to be used).  
In addition to the feedback on the overall process assessment, there were some suggestions on 
the template layers and facilitating illustrations. Firstly, “Qualifying for Patent Box or similar 
tax advantages” should be an important IP role which was missed off the list. In addition, the 
IP roles layer received a low score from the CEO because “it was difficult to understand from 
a business perspective although the categories were clear”. Secondly, it was suggested that “it 
might have been useful to have separate categories for internal and external acquisition” for 
the IP actions layer. Furthermore, the value of adding the independent ecosystem stakeholders 
layer was indeterminate while the supporting illustration was “nicely delineated” and “quite 
comprehensive”.  




IP roles IP assets IP actions Feasibility Usability Utility 
1 4 2 4 4 4 3 3 
2 4 4 4 4 4 4 4 
3 4 4 3 4 4 3 4 
4 4 4 4 4 5 4 4 
Average 
score 




D. In-company case 7 
This case was carried out with a large conglomerate company which focused on the areas of 
electrification, automation and so on. The tool was tested under a simulated situation due to 
the confidentially issues. Similar to the scenario used for case 4, it was assumed that the UK 
was facing the threat of losing a substantial source from electrification of cargo ships and the 
government decided to turn this into an opportunity for the country to become a global lead-
market for electric and autonomous ship technology. Under this situation, the participating 
company needed their IP strategies to respond to the policy.  
For this case, only one questionnaire was collected44 and it has been summarised in Table 6.7. 
The tool was indicated as feasible (with a high score) and useful. It was commented that, “with 
a careful choice of informational granularity and a reasonable time horizon, I can imagine that 
the tool helps not only to focus one’s IP activities but also identify certain IP issues at hand”. 
The usability was also confirmed at this stage using the modified template because the steps 
“could all be followed sufficiently clearly with the explanations given”. However, it was noted 
that the participant was experienced and familiar with both business and IP issues. Therefore, 
response bias might exist which needed to be dealt with by carrying out further cases with 
participants who were unfamiliar with IP. Concerns were also raised by the participant through 
comments. It was indicated that the layers “especially the IP relevant layers require guidance 
by an experienced person”, because the tool “requires some clarity of thinking” and “negligent 
entry in one layer might carry over to the subsequent layers”. It was suggested that the tool 
should include “a thorough explanation of the meaning of words and the logic of individual 
layers, and possibly, a number of standard cases can be given and introduced by means of fully 
filled out tables”. 
In addition to the overall assessment, specific feedback on the framework was also collected. 
Firstly, it was indicated that the IP roles layer might “endanger to reduce IP activities 
prematurely to individual IP measures without contemplating the complexity of a business 
situation”. It was explained by the participant that, “In simple cases, an IP role might be a 
suitable parameter. With increasing complexity, it will lose its significance. The real drivers 
are business objectives. IP roles/motives can only underlie business objectives. It would be 
therefore desirable to use business objectives as a basis”. Secondly, it was indicated that “the 
                                                
44 The case was carried out with the Head of IP, while the attorneys participated remotely and were not able to 




relevance of individual layers might be significantly different. Maintenance, e.g., is typically 
not a strategic approach, although it can have a strategic component”. Therefore, it was 
suggested that the IP actions layer could be reduced down to “defence, protection and 
exploitation” which “are comparable in weight, although, the meaning of these terms might 
also differ with use”. 
Table 6.7 Assessment scores of each framework layer and overall process 
 
E. In-company case 8 
This case was designed for the 2018 STIM workshop, and 14 attendees from eight different 
companies who were interested in learning the IP strategy development process participated. 
During the workshop, the tool was tested using a simplified hypothetical scenario. The 
attendees were divided into four groups, and each group worked as a company to generate IP 
strategies considering the situation that the company was changing from a traditional product 
company to a service company using the proposed template.  
The three criteria were confirmed by positive feedback from the participants, and two 
companies approached asking to arrange a full case scenario for their IP department (case 10 
was carried out afterwards). In addition, it was suggested that the tool could be customised for 
educational purposes (e.g. training engineers on the IP knowledge, or attorneys on the business 
languages). However, this potential of using the tool for training purposes needs to be verified 
by more cases and further developments. 
Reflections on the in-company cases 
In this cycle, five cases were carried out to assess the proposed tool for IP strategy development. 
According to the feedback, the three criteria of the tool have improved, showing increased 
assessment scores. However, the feedback also indicated that there was still room for 
improving the usability of applying the process. There are three main reflections at this stage, 
as summarised below: 
 Strategic 
landscape 
IP roles IP assets IP actions Feasibility Usability Utility 
1 
 




• The guidance by an experienced facilitator was important not to deviate from the layers. 
Therefore, a thorough explanation of the meaning of words and the logic of individual 
layers, and, possibly, a number of standard cases could be provided to position each 
step’s entries.  
• Concerns regarding the IP roles layer were raised: using the proposed categories in the 
framework might endanger to reduce IP activities prematurely to individual IP 
measures without contemplating the complexity of a business situation. 
• The possibility of using the tool for educational purposes needs to be verified in the 
future by more cases.  
6.2.3 Second cycle adjustment 
The second cycle assessment was carried out through 5 subjective appraisals and 5 in-company 
cases. The feedback from the two different testing approaches indicated the process as feasible 
and useful while the usability still had room for improvement. The main reflections of both the 
appraisals and cases were summarised respectively in two separate sub-sections above, and the 
modifications corresponding to all specific suggestions are presented in Table 6.9, as shown 
below. 
Firstly, different ecosystem stakeholders were illustrated to facilitate the analyses in order to 
identify relevant players, which should not be limited to competitors and collaborators. The IP 
ecosystem stakeholder layer was also added to the template and tested in case 6. 
Secondly, as indicated by the participant in case 5, the process was not effective enough to 
facilitate the CEO through the use of the templates, although the details were explained. 
According to Kaner et al. (2007), facilitation offers advantages such as encouraging fill 
participation, promoting understanding, consensus and shared responsibility among 
participants during the workshops. However, the inherent weakness is caused due to the 
introduction of an extra, non-standard human dimension, which may have undesired 
consequences in terms of quality, consistency and participant satisfaction (Phaal et al., 2016). 
It was argued that, although the skeletal structure consisting of a time-based axis against layers 
of functional perspectives like the one in Figure 6.3 provides a degree of cognitive stimulation 
from a framing/contextualisation standpoint, it is limited due to its graphic design and format 




and concise explanation for its use by participants and proactive facilitation to ensure the 
expected levels of detail and outputs are generated. In fact, this type of template places a greater 
demand on the facilitator and a heavier cognitive load on the participants, who must 
simultaneously grapple with generating appropriate content for the roadmap and the 
roadmapping process requirements (Phaal et al., 2016). 
It was suggested that the design and development of more visually structured templates (e.g. 
visibility of the process steps and built-in guidance/prompts) could be used to provide 
significant support in realising lightly facilitated processes and self-organising activities (Kerr 
et al., 2013) and hence address the weakness in facilitation practices. Therefore, the template 
was modified by adding the process steps and built-in guidance as shown in Figure 6.7.  
Thirdly, the application of the basic roadmap template is closely tied to the presence of a 
roadmapping expert as the lead facilitator. Organisations that are unable to access such 
expertise are disadvantaged and even discouraged from using such a template, which they 
might have otherwise found helpful. Therefore, self-facilitation is also important for the future 
deployment of the tool. However, because the facilitation of using the IP roadmapping tool 
required not only roadmapping expertise but also IP knowledges, the modification on the 
template was not enough. In order to further improve the self-facilitation and also deal with the 
demand for thorough explanations of the tool as well as examples to position each step’s 
entries, the workshop guidebook was designed with all the details required (the final version is 
shown in Appendix 1). At this stage, the examples used for IP roles were also updated by 
adding the ones collected from the questionnaires into the previous table. The updated version 
is shown in Table 6.8. 
Additionally, the sequence of the layers was adjusted in order to make the strategic landscape 
layer and IP options layer adjacent to each other for a better alignment. The sub-layers of IP 
roles and the IP ecosystem stakeholder layer were removed from the template. A layer 
summarising the analysis into a narrative of IP strategy was added. These adjustments have 
been summarised in Table 6.9 corresponding to the specific feedback. The modified template 
used for case 6 is shown in Figure 6.7, which was further modified in the end of the cycle, as 
shown in Figure 6.8. Based on all the adjustments, the process model is also updated 




Furthermore, as suggested in the literature, once an organisation has decided on the various 
corporate objectives it would like to accomplish, some other steps are also necessary to 
guarantee their accuracy (Hofer and Schende, 1978; Richard, 1978). Firstly, it is necessary to 
check whether the objectives that have been selected conflict with each other. Secondly, the 
revised objectives should be ranked in some way so that priorities for action are established. In 
order to enable the process, the dot voting method was added to the workshop stage. for each 
layer: the participants can vote for the elements on the sticky notes which they consider to be 
the most important ones. This is especially useful when too many sticky notes with plenty of 
details emerge on the roadmap template. This step was indicated as very helpful for the 
participants to carry out further adjustments and considerations for the roadmap after the 
workshop (case 9 in the third cycle). 
 








Table 6.9 Summary of feedbacks and modifications after cycle 2 
 Feedbacks Modifications 
Interviews 1 Customisation of the template for different 
industries. 
It was added as an important pre-workshop activity. 
Flexibility is the advantage of using roadmapping. 
 2 The sequence of layers could be rearranged to 
make strategic landscape and IP options layers 
closely aligned. 
The template was adjusted after the second cycle. 
 3 IP ecosystem stakeholders should be an important 
element for IP strategy. 
The illustration was designed and used in case 4. 
The IP ecosystem stakeholders layer was added onto 
the template for case 6. 
 4 A layer summarising the analysis into a narrative 
of IP strategy. 
The layer was added onto the template for this cycle. 
 5 The ‘other players’ IP’ sub-layer could be further 
divided into ‘negative’ and ‘positive’. 
The sub-layers were added after this cycle. 
Workshop 
cases 
6 IP ecosystem stakeholders.  See above (No. 3). 
 7 The effectiveness of the process needed to be 
improved to facilitate a CEO through the use of the 
template.  
Visibility of the process steps and built-in 
guidance/prompts were added onto the template for 
self-facilitation. 
 8 The categories of IP roles could not include all 
necessary elements. 
See below (No. 14). 
 9 Examples to facilitate each step’s entries. See below (No. 13). 
 10 The practicality needs improvement (more space 
for each layer and smaller post-it notes to be used). 
The template was restructured to provide more space 
(the height and width were adjusted). The IP roles 
sub-layers and IP ecosystem stakeholders layer 
removed after this cycle also released some space. 
 11 Tax advantages as an important IP role. It was added to the examples of IP roles. 
 12 The three categories of IP roles (proprietary, 
defensive and leveraging) were still different to 
understand rom a business perspective. 
See below (No. 14). 
 13 Acquisition could be further divided into ‘internal’ 
and ‘external’. 
The sub-layers were added. 
 14 The ecosystem stakeholders should not be a 
separate element to be considered, but involved in 
IP assets and IP actions layers. 
The IP ecosystem stakeholders layer was removed 
again after the cycle. 
 13 A thorough explanation of the meaning of words 
and, possibly, a number of standard cases should 
be introduced for positioning each step’s entries. 
The workshop guidebook was designed which also 
further improved the self-facilitation.  
 14 IP roles layer might “endanger to reduce IP 
activities prematurely to individual IP measures 
without contemplating the complexity of a 
business situation”. 
The sub-layers were removed, and the analyses 
should rely on the examples provided in the 
guidebook. 
 15 IP actions layer could be divided into ‘defence’, 
‘protection’ and ‘exploitation’. 
This was not adjusted because different categories 
could be used from different people’s opinions. The 
four categories from the IP value chain can be 
clearly understood and should be enough for 
academic purposes (which matched the comments 
from practitioners in cycle 3). 





Figure 6.5 The modified template for case 645
                                                










                                                









6.3 The optimisation stage (cycle 3) 
In the third cycle, the framework and the process model were further refined to reach a stable 
condition, and optimised for each dimension of the tool. As described in the last two cycles, 
the two assessment approaches based on subjective appraisal and in-company cases were used 
again to test the tool, paying attention to the three criteria. The feedback from these two 
approaches is described in this section with corresponding adjustments. 
6.3.1 Appraisal of the tool 
In the third assessment cycle, the subjective appraisals were carried out through focus-group 
meetings. Two groups were used at this stage comprising six practitioners who were familiar 
with IP and roadmapping respectively. The two meetings were carried out at a late stage (after 
case 13) to present all the results and seek the final overall review. During the meetings, the 
framework (with all proposed templates), process model (explained step by step in detail), 
facilitation slides, workshop guidebook and examples of completed IP roadmaps were 




According to the feedback, the three criteria – feasibility, usability and utility – were confirmed. 
It was indicated by the participants that the tool had been sufficiently tested to reach a relatively 
mature stage and be rolled out for application. It was planned to have close collaboration with 
ECS to apply the tool into their current strategic management approaches and disseminate the 
tool widely by commercialisation for the next step. 
6.3.2 In-company cases 
In this cycle, the framework (with all proposed templates), process model (and detailed steps), 
facilitation slides and workshop guidebook were combined into a toolkit. The toolkit was tested 
and further refined by questionnaire feedback and observations through six in-company cases. 
This first sub-section describes the feedback and qualitative data from observations paying 
attention to feasibility, usability and utility, while the second sub-section summarises the 
reflections. 
A. In-company case 9 
The first case in the third cycle was carried out with start-ups at Cambridge Bradfield Centre47. 
The workshop was advertised using flyers at the Bradfield Centre and two companies 
eventually participated (one software developer and one medical technology developer). The 
assessment scores collected from the two start-ups are summarised in Table 6.10. The average 
scores of overall assessment indicated high feasibility and usability of the toolkit. It was 
described as “useful to learn different IP roles, IP assets and IP actions especially for start-ups”. 
However, the average score for utility was surprisingly lower than expected. According to the 
feedback, the participants who gave the relatively low score indicated that the long-term 
planning was not that important for them as a start-up, and it should be more useful “if we can 
generate profitable IP in the short-term”. The comment was genuine and easy to understand 
since there are usually very limited resources for start-ups to consider very long-term plans (it 
was reflected by the short timeframe chosen) and they might only focus on securing funding at 
the early stage of their business. However, they should realise that long-term planning is critical 
                                                




even for start-ups and this is one of the objectives that the tool is developed for. The low score 
for utility in this case could be viewed as a bias due to personal preference and perception.  
Additionally, the average score for the IP roles layer was also lower than the others. Comments 
suggested that more examples of IP roles could be collected and added (e.g. securing/acquiring 
capital provided by the participants).  
Table 6.10 Assessment scores of each framework layer and overall process 
 
 
B. In-company case 10 
The second case in this stage was carried out with a large international company providing 
electric and electronics equipment. The assessment scores collected from the participants are 
summarised in Table 6.11. Overall, the average scores for the responses were between 4 and 5 
across all questions in the questionnaire, which indicated high feasibility, usability and utility 
of the process. It was indicated by the participants that the toolkit should be “useful to share 
the IP activities with other departments”, and “improve discussions” by “easier 
communications”. In addition, it was also commented that the toolkit “should be useful for 
many different types of companies”. 





IP roles IP assets IP actions Feasibility Usability Utility 
1 4 3 4 3 4 3 3 
2 4 3 4 4 5 4 3 
3 4 4 4 4 4 4 4 
4 5 5 4 5 5 5 5 
Average 
score 
4.25 3.75 4 4 4.5 4 3.75 
 Strategic 
landscape 
IP roles IP assets IP actions Feasibility Usability Utility 
1 4 4 4 4 4 4 4 
2 4 5 4 4 4 5 4 
3 5 5 5 4 4 4 4 
4 4 4 4 5 4 4 4 
Average 
score 




C. In-company case 11 
The third case in this cycle was carried out with a research and technology organisation which 
spanned innovation, knowledge transfer and problem resolution across all aspects of welding, 
joining, surface engineering, inspection and whole-life integrity management. The assessment 
scores collected from the participants are summarised in Table 6.12. The toolkit was regarded 
as feasible and useful, which was verified by the high average scores between 4 and 5. The 
process was described as a “useful structured approach [which] forces consideration of strategy 
opinions”.  
However, the feedback on usability of the toolkit represented different opinions from the 
participants. The process was indicated as “very straight-forward to use”, and “the walked-
through examples with sample cases have made it easy to use”. In addition, one participant 
indicated that the “colour coding helped to easily identify and coordinate categories”. On the 
other hand, the comments from the participants who gave a score of 3 were also collected to 
identify the reason for a relatively low score, and they were as follows: (1) “without a 
background in IP, it is difficult to assess the effectiveness of the tool. However, completion 
was effective in delivering ideas”; (2) “I don’t really have enough background IP knowledge 
to determine this”; (3) “the steps were clear enough but knowledge of IP is still necessary – 
this does not replace that”; (4) “need to read through whole guide with presentation before 
starting”; and (5) “the fact that it took so long to complete the exercise”. According to this 
feedback, it can be noted that the process was still relatively complex for participants who had 
little IP knowledge, especially when the commitment was not completed before the workshop. 
The process would benefit from more preparation on the attendees’ sides. 
In addition, participant 1 also indicated that the IP options layer was “less clear than the others 
– more explanation and examples would be useful”. Therefore, the table was modified to 
include more explanations after the workshop. It is shown in Table 6.15 and will be discussed 







Table 6.12 Assessment scores of each framework layer and overall process 
 
D. In-company case 12 
The potential of using the IP roadmapping tool for training purposes was discussed in Case 8. 
Therefore, an afternoon session for IP strategy development using the roadmapping approach48 
was carried out as part of a one-day executive education programme. While the feedback was 
positive, one situation was observed during the workshop – when the attendees worked on the 
IP roles layer, they still encountered problems translating the business language into IP 
language because they lacked sufficient IP expertise. Therefore, a new approach for this step 
was introduced after the workshop which provided different IP roles from a more basic 
business perspective, as shown in Figure 6.8. This will be explained with more details in the 
next sub-section.  
E. In-company case 13 
Due to the success of the workshop carried out for start-ups at the Bradfield Centre in Case 9, 
our team was invited to provide another session for the start-ups who were interested in learning 
more around IP planning using the roadmapping approach49. The parallel roadmapping session 
was carried out with three start-ups (one energy storage battery company, one induction drive 
company, and one 3D model design company). The assessment scores collected from the 
participants are summarised in Table 6.13. Overall, the average scores for the responses were 
                                                
48 The examples of IP actions in the guidebook were modified after case 11. However, the details will be discussed 
in Section 6.3.3 with all the other adjustments made after this cycle.  
49 The examples of IP roles in the guidebook were modified after case 12. In addition, two more templates (IP 
ecosystem stakeholders template and narrative summaries) were added. However, the details will be discussed in 
Section 6.3.3 with all the other adjustments made after this cycle. 
 Strategic 
landscape 
IP roles IP assets IP actions Feasibility Usability Utility 
1 4 4 4 3 4 4 4 
2 4 4 4 4 5 4 5 
3 4 4 4 4 4 3 4 
4 4 4 4 4 4 3 4 
5 5 4 4 4 4 3 5 
6 4 4 4 4 4 4 5 
7 4 4 4 4 4 3 4 
8 4 4 4 4 4 3 4 
Average 
score 




between 4 and 5 across all questions in the questionnaire, which indicated high feasibility, 
usability and utility of the process. However, the same suggestion was proposed by two 
participants: that the tool might be customised for different-sized companies (e.g. start-ups and 
large companies). Additionally, one participant indicated that having steps 1 and 2 (strategic 
landscape and IP roles layers) at opposite ends of the template was confusing, although it was 
explained that this was for a better alignment between business and IP actions.  
 
Table 6.13 Assessment scores of each framework layer and overall process 
 
F. In-company case 14 
This final case was carried out with a medium-sized company focusing on sensing 
technologies. A roadmapping session was held with the Innovation Manager, R&D Engineer, 
Projects and Operations Manager, Technologist and Patent Attorney. The assessment scores 
collected from the participants (see Table 6.14) also indicated high feasibility, usability and 
utility of the process. According to the participants, the process was “great and very helpful”, 
and “would be good to do again with [the] commercial team prepared”. The tool was described 
as “more commercial that expected”. The examples provided in the guidebook were indicated 
as “very useful”. For example, “some unexpected IP roles were highlighted which could be 
missed without the examples”, and the IP actions layer “get[s] us to think about other 
possibilities of IP usage, compared to current approaches”. However, one exception was found: 
Participant 5, who was the company’s external patent attorney, provided relatively low scores 
on each assessment dimensions. This result was expected even before the workshop by 
practitioner 9 who had closely collaborated with us on this project (see Table 3.4) because he 
described the participant 5 usually “focuses more on operational patent issues rather than the 
strategic thinking as proposed by this tool”. 
 Strategic 
landscape 
IP roles IP assets IP actions Feasibility Usability Utility 
1 5 4 4 4 4 3 4 
2 4 4 4 4 4 4 5 
3 5 5 5 5 5 5 5 
4 4 4 4 4 4 4 4 
Average 
score 




Table 6.14 Assessment scores of each framework layer and overall process 
 
 
6.3.3 Third cycle adjustment 
In this cycle, the toolkit was tested and further refined through subjective appraisals using 
focus-group meetings and in-company cases. The feedback and testing scores indicated high 
feasibility, usability and utility. The toolkit gradually became stable through this cycle, and no 
further adjustments were made after Case 12. The following adjustments were made during the 
cycle. 
Firstly, the examples of IP roles were classified into the more basic and direct business 
objectives to be understood by users who had no IP knowledge, as shown in Figure 6.8. The 
‘issue tree’ structure50 was based on the basis for profitability developed by Grant (1991). The 
roles identified from both the literature and questionnaire feedback have been classified into 
different business objective categories for two main targets: value appropriation and value 
creation. Secondly, the examples of IP actions were provided by more detailed explanations as 
shown in Table 6.15. Thirdly, the illustration of IP ecosystem stakeholders was updated as 
shown in Figure 6.9 based on the generic schema of an ecosystem proposed by Adner and 
Kapoor (2010). Finally, the summarising narrative layer was removed from the IP roadmap 
template and developed into a separate template, as shown in Figure 6.10. The process model 
was adjusted accordingly by adding more details, as shown in Figure 6.11. 
 
                                                
50 The third version of IP roles takes the issue tree structure. However, they are not mutually exclusive and 
collectively exhaustive (MECE) for different business objectives. 
 Strategic 
landscape 
IP roles IP assets IP actions Feasibility Usability Utility 
1 4 4 4 4 5 5 4 
2 4 4 4 4 4 4 5 
3 5 4 4 4 4 4 4 
4 4 5 5 5 5 4 5 
5 3 3 3 3 3 3 3 
Average 
score 




Table 6.15 Examples of IP actions (version 2) 
Domains Actions 
IP acquisition 
To develop IP internally or get hold of it 
from outside the organisations 
• In-licensing existing IP from external players 
• Inventing around existing IP 
• Patenting (ad hoc, fencing, blocking, blanketing, 
surrounding) 
• Fund IP development through contract research (e.g. with 
universities) 
• Using trade secret or publishing (defensive, proactive, 
selective, preventive, novelty destroying) 
• … 
IP maintenance 
To strategically uphold (or lapse) IP that is of 
active or passive relevance 
• Renewal decisions to keep IP alive (or let it lapse) 
• Specific actions to avoid trademark genericide  




To use IP either within own 
products/technologies/services or to 
otherwise look externally for monetary 
(direct) or other (indirect) compensation 
• Sell IP 
• Out-licensing IP 
• Use IP for joint ventures (to provide access to needed 
physical assets) 
• Use IP as the basis for strategic alliances (to gain access to 
markets you may otherwise be denied) 
• Use IP to extract premium prices 
• Create and spin-out new organisations based on the IP 
• Lobby for standardisation  
• Send (false) signals to competitors regarding R&D activities 
• … 
IP enforcement 
To use legal means to enforce own IP to 
achieve certain business objectives 
• Court litigation (for loyalties or tough reputation) 



















Sales/licensing IP or additional revenue
Increased licensing bargaining power
Protection from imitation (e.g. pharmaceutical industry where drugs
command a dramatic price premium)
Defensive blockade of competitors (e.g. securing own technological flexibility)
Offensive blockade of competitors (e.g. hindering competitors from
technological developments)
Market penetration (national/international)
Increased speed to market (e.g. negotiation with alliance; consumer/supplier
control)
Reputation (e.g. branding campaign to reinforce its market position; innovation
leadership signaling; contribution to sustainability/society)
Tax relief on IP donations (e.g. patent box)
Litigation avoidance (e.g. litigation bargaining power)
Access to technology of others (make/buy decision e.g. cross-licensing)




Participating in standardisation (e.g. the effect of increasing subsequent innovation that builds on them)
Improvement of technological image/credibility of products (e.g. introducing
products as “patent pending”
Reputation (e.g. through branding)
Influence on standardisation
Knowledge spillover for new product






Creating innovative corporate culture
Following existing standards






Figure 6.9 IP ecosystem stakeholders (Adner and Kapoor, 2010) (it is modified into the 





Figure 6.10 The final toolkit after cycle 351
                                                






Figure 6.11 Roadmapping process model for strategy development (version 4) 
 
 
6.4 Overall assessment 
The tool has been tested and refined through three action research cycles using 12 subjective 
appraisals and 14 in-company cases. The questionnaires were used and collected to gather 
feedbacks on both the template layers and overall roadmapping process. In this section, a 
summary of the assessment of the IP roadmapping process based on the scores received through 
the post-workshop questionnaire is provided focusing on the three criteria: feasibility, usability 
and utility. Instead of calculating the average scores alone (which has been done for each case 
above), the analysis of responses is carried out in accordance with James and Wolf (1984) and 
Caetano and Amaral (2011) who aggregated multiple-respondent feedback using the mean of 
the responses and interrater agreement among the respondents. The measures are calculated 
for the overall assessment of the process. The interrater agreement (rwg) indicates the level of 
agreement to the mean (µ) response between the respondents, which is calculated for each case 
as shown in Table 6.16. The interrater agreement (rwg)52 is derived from the standard deviation 
                                                





(Sx)53 and the variance index (sx2) of the responses as shown in the following equations. (A) 
corresponds to the number of alternatives in the response scale (which is 5 in the questionnaire 
used). 






Overall, the average score for the responses across the three criteria indicated high feasibility, 
usability and utility of the tool. The trend indicated the tool was improved gradually after 
refinements of each cycle. This was also reflected by the number of changes to the tool at each 
stage of refinement. According to the adjustments made after each cycle, the tool reached 
stability with no further improvements made after case 12. Other the other hand, the interrater 
agreement for the average scores showed a moderate to high degree of agreement between 
participants. This indicates that the participants collectively agreed that: 
• The tool was logical and the process was able to be followed (feasible); 
• The steps followed were clear, the visual charts, the templates and supporting materials 
were easy to apply (usable); 
• The tool using the roadmapping approach for IP strategy development was beneficial, 
and should be valuable to apply for their IP management (useful).  
Since the tool has reached a stable stage, it should be rolled out for application. The deployment 
of the tool will be completed by wide dissemination of the tool (e.g. collaborating with IfM 
ECS and an independent technical consulting firm specialising in matters relating to IP). One 
paid case is under negotiation with a company that is interested in applying the process to 
generate their IP strategy, which would further verify the commercialisation potential of the 
tool. The details will be discussed in the next chapter. 
 
 
                                                
disagreement and 1 signifies perfect agreement among the respondents.  





Table 6.16 Summary of assessment feedback 
 Feasibility Usability Utility 
Case 5 µ1 4.000 3.500 4.000 
rwg1 1.000 0.875 1.000 
Case 6 µ2 4.250 3.500 3.750 
rwg2 0.906 0.975 0.906 
Case 7 µ3 5.000 4.000 4.000 
rwg3 1.000 1.000 1.000 
Case 9 µ4 4.500 4.00 3.750 
rwg4 0.875 0.75 0.656 
Case 10 µ5 4.000 4.250 4.000 
rwg5 1.000 0.906 1.000 
Case 11 µ6 4.125 3.375 4.375 
rwg6 0.945 0.766 0.883 
Case 13 µ7 4.250 4.000 4.500 
rwg7 0.906 0.750 0.875 
Case 14 µ8 4.200 4.000 4.200 






This chapter has presented the testing and refining of the IP roadmapping tool using 12 
subjective appraisals with 17 practitioners and 14 in-company studies, through three action 
research cycles. The tool was taken through some modifications in each assessment cycle and 
the stability was improved gradually.  
In the first assessment cycle, several adjustments were made and three main adjustments are 
reiterated. Firstly, the basic patent analysis was identified as an important preliminary step to 
provide objective data for workshop analyses. Secondly, different sub-tools such as the 
examples of different IP roles, IP actions and classification of IP assets were developed to 
facilitate each roadmapping analysis step. Thirdly, it was suggested that the strategic landscape 
template and IP roadmap template are combined into one canvas as suggested for a better 





In the second assessment cycle, the key adjustments are also summarised below. Firstly, 
different ecosystem stakeholders were illustrated to facilitate the analyses in order to identify 
relevant players, which should not be limited to competitors and collaborators. Secondly, the 
self-facilitation was identified as a useful target to overcome the inherent weakness due to the 
introduction of an extra, non-standard human dimension. In order to realise the self-facilitation, 
the more visually structured template adding the process steps and built-in guidance was 
developed. In addition, the workshop guidebook was designed to deal with the demand for 
thorough explanations of the tool as well as examples to position each step’s entries. Thirdly, 
the sequence of the layers was adjusted in order to make the strategic landscape layer and IP 
options layer adjacent to each other for a better alignment. 
In the third assessment cycle, the tool was seen to be stable after case 12. The adjustments were 
made mainly to improve the guidebook developed in the last cycle including the examples of 
IP roles, table of IP actions, and illustration of IP ecosystem stakeholders. These improvements 
can also be found in the updated guidebook in Appendix 1. 
Furthermore, the overall assessment was also discussed based on the scores received through 
the post-workshop questionnaires, focusing on the three criteria: feasibility, usability and 
utility. Feedback from all the participants indicated the tool was feasible, usable and useful. 


















Chapter 7 – Discussion and conclusion 
 
While IP assets have become the main source to produce value for companies, it is still common 
for many companies that IP assets remain poorly managed. This thesis was set out to meet both 
academic and industrial needs for a better understanding of business-aligned IP strategy, and 
act as guidance to help companies develop and implement their IP strategy. This thesis thus 
sought to answer the research question: “How can business-aligned IP strategy be formulated 
to improve value appropriation and creation using management tools?” 
Drawing on results and discussion presented in previous chapters, this chapter summarises the 
key findings and overarching discussion of the research, in the context of answering the above 
question and associated sub-questions in Section 7.1. It then discusses how the current thesis 
provides both significant contributions to advance our knowledge and valuable practical 
implications for IP strategy development in Section 7.2. After that, limitations of the current 
research are discussed, providing guidance and directions for future research, in Section 7.3. 
Finally, Section 7.4 concludes the thesis. 
 
7.1 Summary of key findings 
The research has provided academic understanding of the subject and improved industrial 
practice. The key findings of the research are summarised in the sub-sections that follow, each 
corresponding to one of the sub-questions presented in Section 3.1 and summarised below.  
• What is business-aligned IP strategy? 
• How can IP strategy be formulated to improve value appropriation (and creation)? 
• How can the management tool (i.e. roadmapping in the research) be modified for 
IP strategy formulation?  







7.1.1 The definition of IP strategy 
While IP strategy has been an important topic in the existing academic and practice literatures, 
the concept of IP strategy has not yet been clearly defined (Tanaka, 2013). This inability to 
properly articulate the meaning of IP strategy would thwart the ability of practitioners to embed 
it into the corporate agenda where it belongs (Bucknell, 2012). Two main reasons have been 
suggested for the lack of consensus from the literature: firstly, strategy is a multi-disciplinary 
concept; and, secondly, it is situational and will consequently tend to vary by industry (Heath, 
2005).  
In order to attend to the first sub-question, the literature and practice for both IP and strategy 
have been reviewed in order to understand how they work in combination. Therefore, the 
components of an IP strategy have been identified based on the working-definition as follows: 
• IP strategy should be used to improve dynamic value appropriation (and creation) from 
an organisation’s technologies, products (or services);  
• IP strategy should be in support of and thus in alignment with its business objectives; 
• IP strategy should include deployments (e.g. acquisition, maintenance, exploitation and 
enforcement) of intellectual property (rights), and thus it needs to be updated with the 
environmental changes over time. 
The components were used to structure the framework, which was tested through 12 subjective 
appraisals and 14 in-company case studies. The definition of IP strategy, or, more specifically, 
business-aligned IP strategy is derived as:  
a pattern of deployments regarding acquisition (internal and external), maintenance, 
exploitation and enforcement of intellectual property (rights), to improve value 
appropriation and creation from an organisation’s technologies, products and services, 
in support of and thus in alignment with its business objectives. 
Based on this definition, three main questions are encompassed implicitly: the ‘why’, ‘what’ 
and ‘how’ aspects of an IP strategy. Furthermore, two additional questions regarding ‘when’ 
and ‘who’ are also important when developing IP strategies. The details are discussed in sub-
section 7.1.3 below for IP roadmapping framework, and the implications for theoretical 





7.1.2 Strategic alignment for value appropriation (and creation) 
According to the literature review, companies view value from IP in two ways typically: value 
creation and value appropriation. To achieve value effectively, companies need to create their 
IP strategies and integrate them into the business strategy to maximise value (Story, 2010). 
Strategic alignment has been identified as a key factor to realise the sustainable appropriation 
advantage based on the literature review. There are at least three different levels that can be 
identified for IP strategy alignment to seek appropriate advantage: 
• Each level of the organisation needs to be constrained by each other level (Hofer and 
Schende, 1978). Therefore, it requires IP strategy to be aligned with business strategy. 
• Different functions in an organisation use different languages, and they respond to 
different parts of the organisation. It is complicated to coordinate effective execution 
of IP strategies. Therefore, the alignment between different functions could be a 
powerful differentiator (from a narrow perspective, this includes coordination between 
IP generation, protection and utilisation activities; from a wide perspective, this also 
includes various function competences such as technical, legal and managerial). 
• IP assets need to be considered from a portfolio perspective. Therefore, different IP 
assets such as patents, trade secrets, trademarks, copyright and other intangibles should 
be exploited together.  
A similar view has been provided by Di Minin and Faems (2013): that successful 
implementation of IP strategies requires “strategic integration”, “organisational integration” 
and “integration of IP assets” corresponding to the three strategic alignment levels identified 
in this thesis.  
In order to realise the strategic alignment practically, different frameworks have been 
developed and discussed to align IP strategy with companies’ top-level strategies. For example, 
Reitzig (2007) classified IP strategy into three domains which encompass the IP value chain 
from IP generation to enforcement, cutting across all strategy levels including the corporate, 
business and functional; Fisher and Oberholzer-Gee (2013) designed a map which classified 
and listed different options that companies can choose to extract value from their IP assets; and 
Tanaka (2013) proposed an IP strategy menu which provides IP strategy selection guidance for 





However, although these frameworks provide different approaches to align IP strategy with 
business strategy, the formulation processes to apply alignment in practice are still missing. 
This issue has been addressed in this thesis by developing a framework with a practical process 
to utilise the framework. This will be explained and discussed in sub-sections 7.1.3 and 7.1.4 
as follow. 
7.1.3 The IP roadmapping framework  
Different management tools can be used to support the strategy formulation of industrial 
organisations by augmenting the analysis and decision-making process (Frame, 2002). “Such 
tools can take many forms, including matrices, grids, tables, graphs, checklists, taxonomies, 
lists and software, together with combination of these forms” (Phaal et al., 2006), depending 
on the application area of the tool. Roadmapping was chosen to develop the initial framework 
in this research for IP strategy formulation due to several reasons: 
• Roadmapping can be used to integrate what is known at all levels of the firm into a 
framework that supports strategic initiatives and tactical decisions (Petrick and Echols, 
2004). This is important to this research in order to integrate different levels’ strategies 
(i.e. IP strategy with business strategy). 
• The value created in roadmapping arises from both the finished form of the roadmap 
created and the process of its creation. Through the roadmap process, learning, 
communication and consensus among stakeholders is achieved, thereby increasing the 
prospect for better decision-making. In addition, the roadmap created serves as a 
powerful tool for subsequent communication of key strategic information to internal 
and external stakeholders (Ilevbare, 2013). Therefore, this tool is ideal to support the 
dialogue between engineers, lawyers and business executives. 
• The roadmapping approach is flexible, both in structure and process followed in 
development (Phaal et al., 2004). This feature makes the modification of the generalised 
framework into the specific IP roadmapping framework easy, and it also allows 
customisation for different organisations depending on their specific demands.  
• Roadmaps incorporate an explicit element of time. Because IP management is a process 





to be specific with respect to related strategies. For example, in the filing stage, the 
timing is very crucial to guarantee a patent. 
• Roadmapping provides visualisation of strategy, which can support managerial 
thinking, managerial communication and coordination, as well as increase the 
motivation and engagement of peers (Eppler and Platts, 2009). It is also suggested that 
tools need to have a human-centric focus to encourage dialogue and cooperation (Kerr 
et al., 2013). All of these factors are important during strategising. 
In this research, a systematic and coherent list of dimensions has been developed, by integrating 
various elements and factors for IP strategies identified from the literature. As discussed in 
sub-section 7.1.1, three main dimensions are identified: ‘why’ IP assets are needed for the 
organisation’s business, ‘what’ (IP assets) can be used to achieve the organisation’s business 
objectives, and ‘how’ the IP assets can be used to achieve the organisation’s business objectives. 
In additional, there are two implicit dimensions which are usually embedded in IP strategy 
contents when considering the elements for ‘how’ question: ‘who’ are relevant IP ecosystem 
stakeholders, and ‘where’ the IP assets should be applied. Furthermore, the IP strategies should 
be dynamic based on moving business targets. Therefore, the question of ‘when’ different IP 
actions should be taken also needs to be answered along a planned timeframe which should be 
continually revised to keep the strategies alive and ensure they are moving in the right direction. 
Capturing the abovementioned information on a holistic and integrative framework of the 
general strategic roadmap developed by Phaal and Muller (2009), a novel IP roadmapping 
framework has been developed. By answering the questions based on the framework, the IP 
strategy can be developed which not only provides guidance for operational plans, but also 
considers the performance of activities in their entirety, and reflects on how all these activities 
connect and relate to each other in achieving the objectives or mission of the organisation. 
Therefore, different elements can be appropriately aligned and integrated as required (see 
Figure 7.1). 
Based on the discussions above, roadmapping is clearly a powerful approach incorporating 
features that are useful for formulating IP strategies. However, the weakness of it has also been 
found through the in-company case studies – the analytical capability is difficult to be delivered 
through this approach especially when IP knowledge is lacked for carrying out the analyses 





is used to generate the IP roadmapping template, and the final version can be found in Appendix 
7 including one main template and one summarising narrative template), different templates, 
tables, checklists, graphs, taxonomies or lists have been developed to integrate with 
roadmapping to facilitate the process. For example, the list of IP roles for different business 
objectives (Figure 6.8) can be used to facilitate consideration of the IP roles layer; the table of 
characteristics of different IP assets (Table 2.7) and the table of examples of different IP assets 
to support different business objectives (Table 2 in the guidebook in Appendix 1) can be used 
to promote discussion and select suitable IP assets; the taxonomy of different IP ecosystem 
stakeholders can be used to foster brainstorming and discussion (see Figure 6.9 which is used 
to develop the template in Appendix 8); the list of examples of different IP actions can be used 
to support analyses to make suitable plans for IP strategies (Table 6.15). In addition, one 
hypothetical case has been designed to better explain how to use the roadmap template and 
what types of information can be filled into the template.  
Together with a combination of these different forms of tools, the IP roadmapping toolkit is 
developed to capture the information in a holistic and integrative approach. In order to 






Figure 7.1 The alignment between different elements across different layers 
 
 
7.1.4 The IP roadmapping process  
As discussed above, the toolkit has been developed including various templates, tables, lists 
and examples. In order to implement the toolkit, a practical process is required. The process 
model is shown in Figure 6.11, which is developed by embedding the steps of strategy 
development into the phases of the roadmapping process. The detailed steps have been tested 
and refined using 12 subjective appraisals with 17 practitioners and 14 in-company studies, 
through three action research cycles. The updated steps are summarised in this sub-section, and 
the specific findings that emerged from these steps are also discussed. 
Step 0: Preliminary activities before the workshop 
Before the actual workshop starts, the preliminary activities need to be prepared for strategic 





need to be confirmed, and participants providing inputs for each layer need to be selected. In 
this research, different combinations were observed through the in-company cases, and thus it 
has been found that the combination of participants is key for successful IP roadmapping 
workshop exercises. The attendance of IP experts is especially important and a combination of 
senior business management, technical staff and IP experts are ideal for carrying out the IP 
roadmapping workshop.  
In addition, the existing information, which can be used to facilitate the analysis during the 
workshop, needs to be collected. In this step, the practitioners suggested two additional 
activities. Firstly, patent analysis can be included as a particularly useful preliminary activity 
to extract objective patent information and represent the information from a business 
perspective. Therefore, five basic steps were suggested for the purpose in this research: (1) 
identify all patents of the specific technology and all patents related to specific applications 
using the technology from databases such as Espacent, AcclaimIP, Free Patents Online, Orbit 
Intelligence and other patent office databases; (2) cross-reference the search results and identify 
the patent families of relevant patents; (3) identify who owns the relevant patents; (4) identify 
where the patents have been granted; and (5) investigate the major competitors further to note 
any other developments in the specific technologies.  
Through the in-company cases, it has been found that the patent information is useful to 
improve the objectivity and reliability of the roadmapping inputs based on the knowledge and 
experience of experts, and also foster the brainstorming and discussing during the workshop 
stage. According to Kostoff and Schaller (2001), the expert-based roadmapping approach has 
problems due to the lack of objectivity and reliability, while the computer-based approach is 
disadvantaged by the absence of interaction among experts and thus the breadth of strategic 
information could be narrow. Therefore, a hybrid approach is recommended combining the 
expert-based and computer-based approaches. The hybrid approach is particularly suitable for 
IP roadmapping in this research because various and stable patent databases are easy to access 
to extract objective sources of technical and commercial knowledge about innovative technical 
processes and activities, which are usually not available from other computer-based 
approaches.  
Secondly, the strategic landscape layer could be different for different industries (especially 





considered using both business pull and technology push approaches. Therefore, the 
customisation of the template to satisfy different demands is an important preliminary step.  
Step 1: Strategic landscaping for business information 
Before mapping a summary of the top-level strategy onto the lop layer of the roadmap, the time 
periods need to be decided and split. As ‘time’ is a major feature in the roadmapping technique, 
further insights are gained from splitting any strategy into different time periods. Having to 
consider different time periods will challenge strategic thinking and trigger more in-depth 
discussions about when strategies will have to change. This typically leads to many more 
insights and more depth to the strategy development.  
In order to take a business perspective on IP management, the strategic landscape layer is used 
to define what to gain from a strategic approach to IP for the organisation. Business tools such 
as SWOT analysis and Five Forces Model can be used to support the analyses in this step. This 
step is much easier if a top-level roadmap already exists that can be summarised onto the top 
layer of the IP roadmap. If not, a top-level roadmap should be developed as a separate exercise 
beforehand. This top layer could three sub-layers: 
• Market/business – relates to the trends and drivers that govern the overall goals or 
purpose (e.g. external market and industry trends and drivers: social, technological, 
economic, environmental, political, infrastructural, together with business vision and 
policy). 
• Product/service – focuses on the tangible systems that need to be developed in response 
to the market/business layer. 
• Technology/resources – concerned with resources (internal and external) necessary for 
actualising the required products, services and systems. 
Step 2: Deconstructing the top-level strategy into specific business objectives that can be 
supported by IP  
Once the organisation’s strategic vison and its top-level strategic plan have been mapped, the 
IP roles to support the business objectives layer are used to identify what IP might do to support 





step, the list of IP roles for different business objectives (Figure 6.8) can be used to support 
strategic thinking and trigger more discussions. It is the aim that this layer will discuss and 
select the objectives and roles that seem most applicable to the participating organisation. For 
an ideal and optimised situation, intense discussions between IP experts and business strategists 
for this layer are very helpful. 
This step translating business language into IP language and vice versa is particularly important 
but daunting task for this research. In order to overcome it, a number of tables, illustrations and 
examples have been developed and further modified to position each step’s entries and 
facilitate the whole process. However, it has been found the efficiency and effectiveness of IP 
roadmapping were improved when IP experts were present. According to this thesis, an 
integrated IP strategy needs to involve personnel from different company levels and across 
different units, but it also requires certain expertise which is usually not available to the 
majority in a company. The contradiction could be solved by providing IP awareness training 
for all staff, especially the majority who are not IP specialists. According to Pitkethly (2007), 
IP training can serve to improve communication and coordination between different personnel 
to support IP management process (in our case, the IP roadmapping process). In addition, as 
mentioned by practitioner 3 in the first assessment cycle, IP trainings are also important to 
foster the “culture” thus further ensure the employees preserving the company’s IP interests. 
Step 3: Identifying relevant IP assets both internally and externally 
In this step, the IP assets layer is used to identify linkages and gaps between current IP assets 
and future required IP assets which can be used to best support the business objectives. The 
information of current (and past) IP assets should be collected preceding the workshop. In 
addition to the participating company’s own IP assets, the landscape of other players’ IP in 
relevant fields should also be identified. The information can be captured through relevant IP 
analysis before the workshop and support decision-making during the workshop session. The 
table of characteristics of different IP assets (Table 2.7) and the table of examples of different 
IP assets to support different business objectives (Table 2 in the guidebook in Appendix 1) can 
be used to promote discussion and select suitable IP assets. 
In both the introduction and literature review chapters, the spectrum of IP in this thesis includes 





definite contractual or common-law assets such as know-how and trade secret. In the literature 
review, it has been discussed that different types of IP assets should be used together to realise 
a better protection. However, it has been noticed that most companies that provided input to 
this research focused on patents and trade secrets. It is understandable since the case companies 
are all technology-based as explained in Chapter 3. With the facilitation of IP roadmapping 
guidebook, the participated companies were aware that the other types of IP assets should not 
be ignored. 
Step 4: Identifying specific IP actions that together make the strategy  
In this step, the IP actions (or operational strategies) layer is used to select detailed IP actions 
to meet those business objectives identified in previous steps with the relevant IP assets. These 
IP actions span the entire ‘IP value chain’ introduced in the literature section including four 
domains: acquisition (internal and external), maintenance, exploitation and enforcement. The 
list of examples of different IP actions can be used to support analyses to make suitable plans 
for IP strategies (Table 6.15). When planning specific actions, two embedded questions, ‘where’ 
and ‘who’, also need to be determined. IPRs are by their nature territorially limited, therefore 
it is important for companies to consider the IP territory coverage. In addition, it is important 
to consider the relevant IP ecosystem stakeholders when developing an IP strategy. The 
taxonomy of different IP ecosystem stakeholders can be used to foster brainstorming and 
discussion (see Figure 6.9, which is used to develop the template in Appendix 8). 
The layout of the template is designed so that the layer with specific IP actions sits underneath 
the summary of the top-level strategy for better alignment. 
Step 5: Fine-tuning the IP strategy and synthesising its key messages 
Having completed all the steps above, the consistency checks and readjustment of the timing 
of specific IP actions are conducted to align with the top-level strategy steps, and the business 
objectives from the IP perspective in the bottom layer (see Figure 7.1). In this step, the 
summary of the narrative template is used to synthesise the IP strategy for each of the time 
periods. For this step, the perspective changes to looking at distinct layers over time, rather 





Step 6. Implementation and follow-up  
After the workshop is finished, the roadmaps should be summarised into reports for discussion 
to agree on a way forward. It has been highlighted that IP strategy should be continuous, and 
thus the roadmapping activities are ongoing learning processes rather than a single, one-off 
activity. It is important to continuously review and revise the roadmap through evaluation and 
learning, in order to keep the roadmaps useful for any changes in the future. 
 
7.2 Contributions and implications of the research 
The overall aim of this research is to provide a novel contribution to the field of intellectual 
property management, with a focus on the application of roadmapping principles to provide a 
holistic and integrative framework with a systematic process model. This research contributes 
to both theory and practice. This section discusses implications of the findings of this thesis, 
for the theory and practice respectively in the following sub-sections.  
7.2.1 Contributions to theory 
The findings provide a number of theoretical implications regarding IP strategy development. 
These implications are developed to complement existing theories, providing greater 
understanding and advancing our knowledge in strategic management, IP management and 
roadmapping literature.  
IP strategy definition 
One important theoretical contribution of this research is providing a definition of IP strategy. 
The different components of an IP strategy have been discussed based on the literature and 
practice for both IP and strategy in order to understand how they work in combination. The 
elements forming an IP strategy have been used to structure the framework and thus tested 






a pattern of deployments regarding acquisition (internal and external), maintenance, 
exploitation and enforcement of intellectual property (rights), to improve value 
appropriation and creation from an organisation’s technologies, products and services, 
in support of and thus in alignment with its business objectives. 
The definition can be comprehended in different ways, and thus linked to different schools of 
strategy formation. Firstly, IP strategy could be a unified, comprehensive and integrated ‘plan’ 
which is designed to ensure that the basic objectives of the enterprise are achieved (Glueck, 
1980). As a plan, IP strategy can be a ‘ploy’ – some sort of intended course of specific actions. 
Secondly, if IP strategy can be intended, it can be emergent and can go unrealised. Therefore, 
IP strategy could be a ‘pattern’, and this indicates that IP strategy formulation is actually a 
dynamic and ongoing process which requires continuous revision. Thirdly, IP strategy involves 
decision-making based on both internal and external environment (e.g. internal and external IP 
assets and stakeholders), and it could be a ‘position’ where resources (e.g. IP assets) are 
concentrated. Finally, IP strategy could be a ‘perspective’ which reveals the realm of the 
collective mind. Therefore, actions are required to be exercised on a collective yet consistent 
basis to achieve strategic alignment. 
IP roadmapping framework and process model 
The management tool (including the framework and process model) itself is a practical 
contribution to knowledge. On the other hand, by structuring the framework capturing 
information on an overarching framework, this research provides a systematic, holistic and 
integrative perspective on IP strategy. According to Somaya (2012), IP strategy has emerged 
in a somewhat fragmented and uncoordinated fashion, taking different perspectives from 
particular domains and disciplines. By adopting the systematic, holistic and integrative 
approach, the thesis provides more comprehensive perspectives of how IP strategy is actually 
developed. In addition, the novel approach for IP strategy development makes a contribution 
to both the IP management and roadmapping research literature. 
How roadmapping supports strategic alignment 





as discussed in the previous chapters and sections. However, similar to ‘IP strategy’, this term 
has been frequently used in the literature while there is little agreement on conceptualising 
alignment and its research basis. The literature does regularly lament the lack of studies that 
assess how organisations carry out alignment (Avison et al., 2004). 
Before diving into relevant topics, one important argument needs to be discussed first. Some 
researchers view IP as part of business, and it should not be regarded as separable from business 
strategy (e.g. one definition discussed by Pitkethly (2007)), and therefore the need for 
alignment doses not arise. However, strategy in its broadest sense is about matching 
organisational internal resources and external environments (e.g. threats and opportunities) 
(Andrews, 1980). In practice, the hierarchical structure of organisations has decided that IP is 
usually delegated to functional departments, which in turn needs to be aligned with business 
objectives. 
According to Avison et al. (2004, 1999b, 1999a), most firms have had strategic plans for many 
years and their increasing linkage with business strategy should have resulted in some form of 
alignment. However, the framework is usually not clear. This research contributes to the 
literature by providing a clearer framework-based strategic roadmapping framework, 
especially developed for the alignment of IP strategy with business strategy. This framework 
involves the two dimensions suggested by Reich and Benbasat (2000): (1) an intellectual 
dimension that investigates the content of plans and planning approaches; (2) a social 
dimension that considers the stakeholders involved in the creation of alignment.  
Additionally, the paucity of studies that assess how organisations actually carry out alignment 
has been discussed in the literature. Ciborra (1997) argues that the management from different 
organisations may be able to classify their strategy in terms of boxes and linear relationships 
(i.e. models or frameworks) based on their knowledge and understanding of alignment. 
However, back in real situations, they still have difficulty in measuring these relationships or 
formulating processes to apply the alignment in practice. Therefore, this research also 
contributes to the literature by providing a practical process based on the roadmapping 
principles.  
Roadmapping by its nature has the capability to integrate knowledges at all levels of the firm 
to support strategic initiatives and decision-making. According to Phaal et al. (2013b:94), 





representation of the various perspectives needed for successful business and innovation”. In 
detail, the way roadmapping supports strategic alignment can be understood based on its 
characteristics:  
Firstly, real life and real strategising are ‘messy’, with many uncertainties, and human thinking 
and actions rarely follow strict modular concepts (Avison et al., 1999b, 1999a; Ciborra, 1997; 
McKay and Marshall, 1999). Therefore, strategic alignment could be illusory (Maes, 1999) 
because of a presumption that management is in full control and the information infrastructure 
can be deliberately aligned with emerging management insights (Ciborra, 1997; Galliers and 
Newell, 2003; Maes, 1999). Roadmapping provides a structured, yet flexible process, through 
which the learning, communication and consensus among stakeholders can be achieved, 
thereby increasing the prospect for better decision-making.  
Secondly, the application of concepts such as strategic alignment may make the strategic 
management process rigid (Avison et al., 2004), which has been argued to have a negative 
rather than a positive impact on an organisation when followed specifically and pedantically 
(Prahalad and Hamel, 1990). Therefore, strategic alignment might distort creative thinking and 
misguide organisations that embrace it unreservedly (Mintzberg, 1987b). However, 
roadmapping is ideal to support the communication and dialogue between different 
stakeholders, and thus foster brainstorming discussions. Based on roadmapping, ideas can be 
generated around a strategic need, and the best ideas can be then selected using criteria. 
Therefore, the process of developing the roadmaps itself encourages creative thinking (Strauss 
and Radnor, 2004). 
Thirdly, there is also disagreement as to whether strategic alignment should be viewed as an 
outcome or as a dynamic process. The former view was dominant (e.g. Porter and Millar, 1985; 
Weill and Broadbent, 1998); however, more recent research started focusing on dynamic 
alignment (Ciborra, 1997; Henderson and Venkatraman, 1999; Labovitz and Rosansky, 1997). 
Sabherwal and Chan (2001) argued that alignment needs to evolve over time. Therefore, 
roadmapping is particularly useful in this case to provide a dynamic framework to monitor any 






7.2.1 Implications for practice 
In addition to the theoretical contributions, this research has a main practical contribution: 
proving a novel approach for IP strategy formulation. The findings can also draw a number of 
practical implications, which are discussed as follows.  
Firstly, the toolkit can help companies formulate their IP strategies. The approach is based on 
the well-established and widely used roadmapping method which aims to facilitate the 
development of an IP strategy through a structured, yet flexible process. The result is a visible 
strategy that helps communication and consensus building among stakeholders. The process 
integrates different levels of strategy in order to increase the prospects for better decision-
making in support of formulating IP strategies. The case carried out for this research shows 
that the IP roadmapping toolkit enables and facilitates structured conversations among 
executives, innovation, technology and IP experts, who often find it difficult to engage in 
conversations about IP decision making.   
The organisations that participated in the testing and refining process were of different sizes 
(e.g. start-ups, SMEs and large international companies) and belonged to different industries 
(e.g. biometrics, chemical, display, healthcare, electronics, etc.) The positive feedback received 
from all of them indicated that the process is generic enough to be applied for companies of 
different sizes and across various industries. On the other hand, it also became apparent that 
the proposed IP roadmapping for IP strategy formulation can be particularly useful to SMEs 
and early stage ventures. Those companies typically lack IP management capabilities and rely 
largely on external support from patent attorneys and IP consultants, which are often not 
incentivised to provide completely independent advice. The roadmapping approach seems to 
reduce such bias (e.g. by bringing to light that there is no need to file for a patent early). The 
research also indicates that a visual approach for an IP strategy can be very powerful in the 
process of funding negotiations (e.g. VC pitches) based on the feedbacks from participants of 
start-ups. 
Secondly, the toolkit can be used for consultancy. Based on the cases carried out for this 
research, it was noticed and thereafter discussed that IP management and IP strategy 
development require certain knowledge and expertise which are not usually available for start-





prevent rivals from offering customers a similar product, even for large companies. Therefore, 
external advisors are often sought for help (usually patent attorneys). According to one IP 
consultant (practitioner 9 in the testing stage), this toolkit providing a systematic approach for 
IP strategy from a business perspective is not available on the market and should be valuable 
for consulting firms to develop relevant services. This is going to be tested by collaboration 
with IfM ECS (licensing agreement to be signed) and an independent technical consulting firm 
specialising in matters relating to IP.  
Thirdly, the toolkit can be used for education and training purposes. The potential of using the 
tool for training purpose has been discussed in and verified by carrying out a workshop with 
business executives, and positive feedbacks were collected. In order to disseminate the toolkit 
widely, the materials including self-facilitation templates, the guidebook for the process and 
moderator slide-sets to run an IP roadmapping workshop are planned to be made available 
online for downloading. It is expected that the materials can enable entrepreneurs to conduct 
an IP strategy exercise themselves, but also that this openly accessible material will be picked 
up by entrepreneurship teaching programmes. In those programmes, IP is often emphasised as 
important, but often not in much detail, so the toolkit can be used to add extra depth. 
In addition, the IP roadmapping framework has been tailored for educational purposes. During 
a taught module54 “4E1: Innovation & Strategic Management of Intellectual Property”, the 
students were introduced to different IP-related frameworks and expected to use the IP 
roadmapping framework as the fundamental approach to develop IP strategies for a company 
based on a simulated case as part of a coursework assignment. As one of the developers, who 
also marked the coursework reports, it can be noticed that the IP knowledge including relevant 
concepts and theories has been very well learned by the students using the framework.  
7.3 Limitations and areas for future research 
 
Due to the time and resource constraints of this PhD study, there are also limitations of this 
research. This section discusses these limitations, and provides suggestions for future research 
                                                
54  The module was provided to undergraduate students of the Engineering Tripos and particularly 
the Manufacturing Engineering Tripos (MET), but also graduate students of the Industrial Systems, Manufacture 






to address them. In addition, potential areas which can be studied in the future are also 
discussed. 
7.3.1 Research limitations 
The value of the roadmapping-based toolkit for IP strategy formulation has been proved based 
on feedbacks from subjective appraisals and in-company cases, paying attention to the three 
main criteria: feasibility, usability and utility. However, its generalisability has not been 
demonstrated because of the limited number of case studies conducted. 
Firstly, although this research aims to develop a practical tool for IP strategy formulation and 
the proposed toolkit is developed based on relevant literatures, consideration of a general 
management theory that underpins this approach is not explicit.   
Secondly, as suggested by Ilevbare et al. (2016), deployment and assessment of the wider 
applicability of the tool should be carried out after the tool has been sufficiently tested and 
reached a stable status. Ilevbare et al. (2016) listed three main objectives: 
• Determining how the tool has been used and identifying the characteristics of the users;  
• Seeking specific feedback from users; 
• Assessing the effectiveness of the tool and how the characteristics of the users (or 
businesses) might have influenced it.   
However, this stage is not completed yet due to the time and resource constraints. 
Thirdly, participants have also suggested the framework can be tailored for companies with 
different sizes and across different industries. Although feedbacks reflect that the process is 
generic enough to be applied across industries, it might also not be detailed enough for a 
specific industry (e.g. pharmaceutical, electronics or even not technology-based such as fashion 
which was not involved in this research), a specific purpose (e.g. acquisition or exploitation), 
or certain bundles of IP (patents and trade secrets are focused). 
Additionally, a potential issue with the sequential AR approach chosen for this research might 
be caused by “path dependence” or “functional fixedness”. There is a risk that at some point 





a particular trajectory, such as framework architecture in this research. One might end up only 
doing incremental changes and stops questioning the fundamental design. This is, of course, 
beyond the scope of the current thesis but might be a potential area for future research. 
7.3.2 Future research 
The next stage for this research will be disseminating the tool widely and evaluating its 
commercialisation value for different purposes (e.g. IP management tool for companies, 
consulting tool, and training tool). This is going to be completed through close collaboration 
with IfM ECS and one independent technical consulting firm specialising in matters relating 
to IP which wants to apply the tool to its own clients.  
As suggested by the participants, different frameworks will be designed to satisfy the demands 
of companies of different sizes and across different industries. The framework can be tailored 
to develop templates for specific industries (e.g. healthcare IP roadmap or electronics IP 
roadmap, etc.) or for a company of a specific size (e.g. start-up IP roadmap or SME IP roadmap, 
etc.). Additionally, ideas were also raised to develop specific IP action templates (e.g. patenting 
roadmap or licensing roadmap, etc.). 
Furthermore, as a relevant topic, patent analysis can be further studied and combined into the 
IP roadmapping process. Patents can provide a valuable source of technical and commercial 
knowledge about innovative technical processes and activities and they are easy to access as 
public documents. According to Lee (2013) and Lee et al. (2008, 2006), the combination of 
roadmapping techniques and patent analysis can increase the objectivity and reliability of 
roadmapping, and improve the breadth of strategic information extracted from patents. 
Therefore, the two techniques can complement each other in the strategic planning process.  
7.4 Conclusion 
To summarise, developing an IP strategy can be a daunting task as there is hardly any 
established approach that supports this process. This research has developed a novel practical 
management toolkit to help organisations to formulise their IP strategy. The approach is based 





development of an IP strategy through a structured, yet flexible process. The result is a visible 
strategy that helps communication and consensus building among stakeholders. The process 
integrates different levels of strategy in order to increase the prospects for better decision-
making in support of formulating IP strategies. 
The IP strategy formulation process is business centric, starting with an identification of 
business strategy objectives that can be supported by the means of IP, for instance, the creating 
of entry barriers and minimisation of the threats from substitutes. Throughout the process, these 
IP objectives are gradually translated into specific IP actions. The roadmapping approach then 
allows to align the timing and sequencing of these IP actions in support of the organisation’s 
business objectives. The sequence of the IP actions can then be synthesised into a coherent IP 
strategy. 
The roadmapping-based IP strategy formulation approach was developed using a procedural 
action research approach. The prototype has been developed based on literature review and 20 
interviews in total with IP or roadmapping experts, and then the approach has been tested and 
refined through three action research cycles based on 12 interviews with 17 IP practitioners 
and roadmapping experts, and 14 roadmapping workshops involving IP managers, innovation 
experts and business executives of large international companies, SMEs and start-ups. 
Accordingly, this research contributes to both practice and theory. It not only provides a novel 
roadmapping approach which enables and facilitates structured conversations among 
executives, innovation, technology and IP experts, who often find it difficult to engage in 
conversations about IP decision making, but also contributes to the IP management literature 
in which there is a paucity of studies on IP strategy formulation in practice. It also contributes 
to the roadmapping literature proposing a novel use case for this widely adopted strategy 
formulation approach.  Additionally, this research also contributes to the strategic management 
literature with elaborations on the concepts of IP strategy and strategic alignment.  
The next stage for this research will be disseminating the tool widely and evaluating its 
commercialisation value for different purposes. This is going to be completed through close 
collaboration with IfM ECS and one independent technical consulting firm specialising in 
matters relating to IP. In addition, to help equip entrepreneurs with the tools they need for IP 
strategy formulation, the materials developed through this research will be made available 





strategy formulation exercises by themselves, but also that this openly accessible material will 
be picked up by entrepreneurship teaching programmes. By spreading good practice on IP 
strategy formulation, it is expected that the toolkit can help companies to overcome some of 
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§ 09:30 – 14:40          Introduce the workshop participants  
§ 09:40 – 10:10          Introduce the research background and the toolkit 
 
 
IP roadmapping exercise 
 
Step 1. Complete the strategic landscape layer: 10:10-10:30 
§ 10:10 – 10:15          Complete the market/business sub-layer 
§ 10:15 – 10:20          Complete the product/service sub-layer 
§ 10:20 – 10:25          Complete the technology/resource sub-layer 
§ 10:25 – 10:30          Vote for key activities identified in the strategic landscape layer 
 
§ 10:30 – 10:45          Break 
 
Step 2. Complete the IP roles layer: 
§ 10:45 – 11:05          Complete the IP roles layer 
 
Step 3. Complete the IP Assets layer 
§ 11:05 – 11:10          List own current IP assets 
§ 11:10 – 11:15          List other players’ current IP assets 
§ 11:15 – 11:20          List future required IP assets 
§ 11:20 – 11:25          Vote for key IP assets listed by above steps 
 
Step 4. Complete the IP actions layer 
§ 11:25 – 11:30          Complete acquisition sub-layer 
§ 11:30 – 11:35          Complete maintenance sub-layer 
§ 11:35 – 11:40          Complete exploitation sub-layer 
§ 11:40 – 11:45          Complete enforcement sub-layer 
§ 11:45 – 11:50          Vote for key IP actions 
 
Step 5. Summarise the narrative for IP strategy 
§ 11:50 – 12:00          Summarise the narrative for IP strategy for short-, medium-, and 
long-terms and derive specific recommendations to implement 
 
 











Much has been written about corporate strategy, business strategy and IP strategy. When it 
comes to corporate strategy or business strategy, there are many approaches that provide a 
framework to assist in its development and implementation. In contrast, it seems that most 
writing about IP strategy discusses its importance, but does not discuss its development and 
implementation. In fact, most writing seems to treat IP strategy and top-level strategies (e.g. 
corporate or business strategies) separately. However, the management of IP now must involve 
senior management due to the importance of IP for creating and sustaining competitive 
advantages. Therefore, specific IP strategy should be linked to corporate strategy to improve 
competitiveness, and IP management should be integrated with general management and 
business strategy.  
At the Innovation and IP Management (IIPM) research group, we develop approaches to help 
organisations to develop their IP strategy. The current approach is based on the well-established 
and widely used roadmapping method. The tool aims to facilitate the development of an IP 
strategy through a structured, yet flexible process. The result is a visible strategy that helps 
communication and consensus building among stakeholders. The process integrates different 
levels of strategy in order to increase the prospects for better decision-making in support of 
developing IP strategies.  
Different from project plans (operational thinking), a roadmap provides strategic thinking 
which considers the performance of such systems and activities in their entirety. It is a way of 
thinking that reflects on how all these activities connect and relate to each other in achieving 
the objectives or mission of the organisation. 
 
In today’s workshop, we will use the full process, but in a limited time frame, wherefore it is 
likely that we will not be able to develop a full and detailed IP strategy for your company. If 
you are interested in using IP roadmapping for developing a comprehensive IP strategy, you 
can use the template for your company yourself applying the process presented today. 
 
The workshop handout includes two main sections. The first section introduces the steps of IP 
roadmapping exercise and provides some prompts to facilitate the steps in order to complete 
each layer of the template. The second section provides a hypothetical example to exhibit what 
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The process consists of four major steps that are detailed below. Remember, any IP strategy 
usually supports a top-level strategy and cuts across different functions. Accordingly, the 
process starts with translating and summarising the top-level strategy (to which the IP strategy 
should be aligned) onto the upper layer of the template. The process for developing an IP 
strategy follows the general guiding principles of the roadmapping approach: (1) Why IP assets 
are needed; (2) What (IP assets) are needed and (3) How (who and where) should IP assets be 
used strategically. 
 
An important element is to distinguish time horizons for that strategy (typically short-, 
medium- and long-terms). Thereby, the organisation will be prompted to consider when the IP 
strategy will have to change, which usually provides further insights and challenges thinking. 
 
In the second step, we deconstruct that strategy into specific business objectives and identify 
different roles that IP can support these objectives. On that basis, we then derive the set of 
suitable IP assets that the organisation can use effectively for its IP strategy in another layer. 
Based on that, the process then prompts the thinking about specific IP actions (which we 
sometimes call operational IP strategies), that are then plotted onto another layer of the 
roadmap. The way the template is arranged allows us then to look at the specific IP actions 
next to the top-level strategy. In some final steps, the IP actions can then be aligned to fit with 
the timing of the steps in the top-level strategy and a narrative can be derived for a short-, 



























‘Why’ IP assets are needed for your company’s business? 
 
 
Step 1: Time periods 
 
Before mapping a summary of the top-level strategy onto the lop layer of the roadmap, it is 
extremely helpful to decide and split the roadmap at least into two, preferably three time 
periods. As ‘time’ is a major feature in the roadmapping technique (compared to other strategy 
tools, e.g. SWOT), further insights are gained from splitting any strategy into different time 
periods. Having to consider different time periods will challenge strategic thinking and trigger 
more in-depth discussions about when strategies will have to change. This typically leads to 
many more insights and depth to the strategy development.  
 
 
Step 2a: The top-level strategy 
 
In order to take a business perspective on IP management, the strategic landscape layer is used 
to define what to gain from a strategic approach to IP for your organisation. This step is much 
easier if a top-level roadmap already exists that can be summarised onto the top layer of the IP 
roadmap. If not, a top-level roadmap should be developed as a separate exercise beforehand. 
This top layer of roadmap includes three sub-layers: 
 
• Market/business – relates to the trends and drivers that govern the overall goals or 
purpose (e.g. external market and industry trends and drivers: social, technological, 
economic, environmental, political, infrastructural, together with business vision and 
policy). 
• Product/service – focuses on the tangible systems that need to be developed in response 
to the market/business layer. 
• Technology/resources – concerned with resources (internal and external) necessary for 
actualising the required products, services and systems. 
 
 
Step 2b: Deconstructing the top-level strategy into specific business objectives that can be 
supported by IP  
 
Once the organisation’s strategic vison and its top-level strategic plan have been mapped onto 
the top layer of the IP roadmap, the IP roles to support business objectives layer is used to 
identify what IP might do to support your organisation’s top-level strategy and hasten its 
journey towards the long-term vision.  
 
As has been mentioned in the introduction section, IP strategy should be linked to corporate 
strategy to improve competitiveness, and it reflects on profitability (e.g. realising higher price, 
capturing market share, and maintaining lower costs) using resource-based view. Therefore, 
different IP roles have been classified into different domains to support different business 
objectives to achieve a better profitability (hence competitiveness). Figure 1 provides examples 
of the business objectives and different role of IP and its management to support these 
objectives. It is the aim for this layer to discuss and select the objectives and roles that seem 
most applicable to your organisation. For this layer, typically intense discussions between IP 
experts and business strategists are very helpful.  
 
As shown in Figure 1, we can see two blocks including value appropriation (i.e. extracting 
profits in the marketplace) and value creation (i.e. innovating, producing, and delivering 
products to the market). Although value appropriation has been the main objective for IP and 
value creation is not usually a direct target (actually patent system had negative impact on value 
creation) by managing your IP, but a tight appropriation regime can actually facilitate value 
creation process now.  
 












Sales/licensing IP or additional revenue
Increased licensing bargaining power
Protection from imitation (e.g. pharmaceutical industry where drugs
command a dramatic price premium)
Defensive blockade of competitors (e.g. securing own technological flexibility)
Offensive blockade of competitors (e.g. hindering competitors from
technological developments)
Market penetration (national/international)
Increased speed to market (e.g. negotiation with alliance; consumer/supplier
control)
Reputation (e.g. branding campaign to reinforce its market position; innovation
leadership signaling; contribution to sustainability/society)
Tax relief on IP donations (e.g. patent box)
Litigation avoidance (e.g. litigation bargaining power)
Access to technology of others (make/buy decision e.g. cross-licensing)




Participating in standardisation (e.g. the effect of increasing subsequent innovation that builds on them)
Improvement of technological image/credibility of products (e.g. introducing
products as “patent pending”
Reputation (e.g. through branding)
Influence on standardisation
Knowledge spillover for new product






Creating innovative corporate culture
Following existing standards
Securing/acquiring capital (e.g. attracting venture capital, raising collateralised debt, boosting firm’s IPO) to sustain a high level of 
R&D activity
 
‘What’ (IP assets) are relevant to help achieving your organisation’s 
business objectives?  
 
 
Step 3: Identifying relevant IP assets internal to your organisations and from others 
 
The IP assets layer is used to identify linkages and gaps between current IP assets, and then 
identify future required IP assets which can be used to best support the business objectives 
recognised in previous step. Table 1 lists the characteristics of different IP assets to help 
participants select suitable IP assets that can be used for achieving specific business objectives. 
Table 2 provides further examples for selected IP assets and illustrates how they can be used 
to effectively support business objectives.  
 
Figure 2 provides an overview of what we consider to be the IP management toolbox. Please 
note that tools for IP management and hence the IP strategy are not only limited to the ‘classical’ 

























haracteristics of different IP 
 
        




ples of different IP assets to support different business objectives 
 




Step 4: Identifying specific IP actions that together make the strategy  
 
The IP actions (or operational strategies) layer is used to select detailed IP actions to meet those 
business objectives identified in previous steps with the relevant IP assets. These IP actions 
span the entire ‘IP value chain’ – from generation of intangible assets in departments such as 
R&D, to the protection of IP in legal departments, and finally to its use by IP professionals 
(For IPRs mainly patents, three domains are used including acquisition both internally and 
externally, exploitation, and enforcement). 
 
When planning specific actions, two embedded questions ‘where’ and ‘who’ also need to be 
determined. IPRs are by their nature territorially limited, therefore it is important for companies 
to consider the IP territory coverage. In addition, it is important to consider the relevant IP 
ecosystem stakeholders when developing an IP strategy. The classification shown in Figure 3 











Figure 3. IP ecosystem stakeholders 
 
The four major strategic purposes for using IP assets are distinguished on the template with 
examples for each of them given below: 
 
 
1. IP acquisition 
To develop IP internally or get hold of it from outside the organisations 
 
• In-licensing existing IP from external players 
• Inventing around existing IP 
• Patenting (ad hoc, fencing, blocking, blanketing, surrounding) 
• Fund IP development through contract research (e.g. with universities) 





2. IP maintenance 
To strategically uphold (or lapse) IP that is of active or passive relevance 
 
• Renewal decisions to keep IP alive (or let it laps) 
• Specific actions to avoid trademark genericide  




3. IP exploitation 
To use IP either within own products / technologies / services or to otherwise external 
to the organisations for monetary (direct) or other (indirect) compensation 
 
• Sell IP 
• Out-licensing IP 
• Use IP for joint ventures (to provide access to needed physical assets) 
• Use IP as the basis for strategic alliances (to gain access to markets you may otherwise 
denied) 
• Use IP to extract premium prices 
• Create and spin-out new organisations based on the IP 
• Lobby for standardisation  




4. IP enforcement 
To use legal means to enforce own IP to achieve certain business objectives 
 
• Court litigation (for loyalties or tough reputation) 




Various other options to use IP assets strategically exists and the above are only meant to 
trigger discussions. Insights from those who understand strategic IP management would be 
helpful particularly at this stage. The ones listed above are fairly common examples that can 
be considered.  
 
 
Final steps: Fine-tuning the IP strategy and synthesizing its key messages 
 
The layout of the template is designed so that the layer with specific IP actions sits underneath 
the summary of the top-level strategy. Having completed all the steps above, it is now time 
to conduct consistency checks and readjust the timing of the specific IP actions to align with 
the top-level strategy steps and the timing of the business objectives in the bottom layer.  
 
In a final step, we recommend to synthesise the IP strategy for each of the time periods. For 
this step, the perspective changes from looking at distinct layers over time, rather across the 


































One hypothetical case has been selected for better explaining how to use the roadmap template 
and what types of information can be filled into the template. The case was designed based on 
reports and experiences from previous real cases. The hypothetical company is a smart phone 
manufacturer who needs to develop IP strategy using roadmapping. 
 
For each layer on the template, use sticky notes with different colours to provide input as shown 



















Step 1a. There is a market trend that customers have interests in new generation smartphones 
with some novel features. The company plan to design the conceptual transparent and 
stretchable phone. There are two important technologies that they require for the phone 






Step 1b. The company needs IP to protect their own product and exclude its competitors from 
the market from short-term to long-term. The company also plans to license out or sell their 










Step 2. The IP landscape is shown as below. In order to complete this layer, you usually need 
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1. For the participating firm
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–
To understand and learn the process for developing an IP strategy
–
To leave w
ith a ‘draft’ IP strategy
–
To feel enabled to revise the draft IP strategy using the process
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To collect feedback 
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Completed by:  ……….…………………………… Role:  …………………….…….…… 
 
Location: ……….…………………………… Date:  …………………….…….…… 
 
 
Your feedback on the IP roadmapping tool including templates and process would be appreciated for research 





A. Feedback on the layers 
 
  
1. The strategic landscape layer (and sub-layers), which captured business perspectives, was useful to 














































































Any other generic IP options/tactics/strategies could be added to the list (as shown in the guidebook) 






























B. Overall feedback on the IP roadmapping tool 
 
 

















4. Please note any comments you have on the experience of using the tool (e.g. the template and workshop 
handout), highlighting perceived benefits and drawbacks, and suggestion for improvement: 
 
 
 
 
